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Zh dqdo|}h frqglwlrqv xqghu zklfk d fdqglgdwh*v fdpsdljq ukhwrulf pd|
d>hfw wkh eholhiv ri wkh yrwhuv ryhu zkdw srolf| wkh fdqglgdwh zloo lpsohphqw
lq fdvh kh zlqv wkh hohfwlrq1 Zh ghyhors d prgho ri uhshdwhg hohfwlrqv zlwk
frpsohwh lqirupdwlrq lq zklfk fdqglgdwhv duh sxuho| lghrorjlfdo1 Yrwhuv*
vwudwhjlhv lqyroyh d fuhgleoh wkuhdw wr sxqlvk fdqglgdwhv wkdw uhqhjh ri wkhlu
fdpsdljq surplvhv/ dqg lq htxloleulxp doo fdpsdljq surplvhv duh eholhyhg
e| yrwhuv/ dqg krqruhg e| fdqglgdwhv1 Zh rewdlq wkdw wkh ghjuhh wr zklfk
surplvhv duh fuhgleoh lq htxloleulxp lv dq lqfuhdvlqj ixqfwlrq ri wkh ydoxh
ri d fdqglgdwh*v uhsxwdwlrq1
œSrvwohzdlwh*v zrun zdv vxssruwhg e| wkh Qdwlrqdo Vflhqfh Irxqgdwlrq1 Dudjrqhv dfnqrzo0
hgjhv ?qdqfldo vxssruw e| wkh Jhqhudolwdw gh Fdwdoxq|d Judqw qxpehu 4<<<VJU 3348: dqg wkh
Xqlyhuvlw| Srpshx Ideud Judqw qxpehu FRIUHD<<1336/ dqg wkh krvslwdolw| ri FEUVV dw Kdu0
ydug Xqlyhuvlw|1 Zh wkdqn Doehuwr Dohvlqd/ Deklmlw Edqhumhh/ Rulw Nhgdu/ Vwhyh Pdwwkhzv/ Wrp
Sdoiuh| dqg sduwlflsdqwv ri wkh Zrunvkrs rq Srvlwlyh Srolwlfdo Hfrqrp| dw FEUVV/ Kduydug
Xqlyhuvlw|/ iru khosixo frpphqwv1
|Ghsduwdphqw g*Hfrqrpld/ Xqlyhuvlwdw Srpshx Ideud/ Fduuhu Udprq Wuldv Idujdv 5805:/
3;338 Edufhorqd +Vsdlq,1 Hpdlo= dudjrqhvCxsi1hv
}Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Shqqv|oydqld/ Sklodghoskld/ SD 4<4371 Hpdlo=
dsrvwohzChfrq1vdv1xshqq1hgx41 Lqwurgxfwlrq
Srolwlfldqv vhhnlqj r!fh uhjxoduo| pdnh surplvhv gxulqj srolwlfdo fdpsdljqv1 Wklv
lv suhvxpdeo| grqh lq wkh eholhi wkdw wkh surplvhv zloo dowhu yrwhuv* eholhiv derxw
wkh srolflhv wkh srolwlfldq zloo lpsohphqw li kh lv hohfwhg1 Fdpsdljq surplvhv
pljkw d>hfw yrwhuv* suhglfwlrqv derxw zkdw srolflhv zloo eh fkrvhq diwhu wkh hohfwlrq
e| surylglqj lqirupdwlrq wkh yrwhuv glg qrw lqlwldoo| kdyh derxw wkh fdqglgdwh*v
shuvrqdo suhihuhqfhv ryhu srolflhv1 Lq wkh devhqfh ri vxfk lqirupdwlrq/ surplvhv
pljkw d>hfw yrwhuv* eholhiv derxw zkdw wkh fdqglgdwh zloo gr ehfdxvh d fdqglgdwh*v
sohgjh wr fduu| rxw d sduwlfxodu srolf| lv lq vrph zd| fuhgleoh1 Zkloh dv|pphwu| ri
lqirupdwlrq ehwzhhq yrwhuv dqg fdqglgdwhv lv vxuho| lpsruwdqw iru pdq| txhvwlrqv/
lq wklv sdshu zh irfxv rq wklv odwwhu srvvlelolw|14
Wkh gl!fxow| zlwk wkh dujxphqw wkdw fdpsdljq vwdwhphqwv duh d phuh dfw ri
surplvlqj/ ru sohgjlqj/ wr fduu| rxw d sduwlfxodu srolf| lv wkdw wkh| duh fkhds
wdon1 Wkdw lv/ ?{lqj doo dfwlrqv ri doo sduwlflsdqwv/ qr sd|r>vg l >hu zkhq phvvdjhv
dorqh duh fkdqjhg1 Frqvlghu/ wkhq/ d sureohp lq zklfk wkhuh lv d vlqjoh hohfwlrq
lq zklfk fdqglgdwhv ylh iru r!fh1 Vxssrvh fdqglgdwhv duh lghrorjlfdo/ wkdw lv/
wkdw wkh| kdyh qr xwlolw| iru kroglqj r!fh/ exw fduh rqo| derxw wkh srolf| fkrvhq1
Lq wklv hqylurqphqw/ dq| fdqglgdwh zkr lv hohfwhg zloo fkrrvh wkdw dowhuqdwlyh
wkdw kh prvw suhihuv/ uhjdugohvv ri dq| fdpsdljq surplvh wkdw pljkw kdyh ehhq
pdgh1 Frqvhtxhqwo|/ li yrwhuv kdyh udwlrqdo h{shfwdwlrqv/ qr fdpsdljq surplvh
fdq dowhu yrwhuv* eholhiv derxw zkdw dfwlrq zloo eh wdnhq e| d fdqglgdwh li kh lv
hohfwhg1 Li wkhuh zhuh dq| vwdwhphqw wkdw glg dowhu eholhiv lq d zd| wkdw lqfuhdvhg
wkh suredelolw| ri hohfwlrq iru d fdqglgdwh/ wkh fdqglgdwh zrxog pdnh vxfk d
vwdwhphqw uhjdugohvv ri zkdw kh lqwhqghg wr gr li hohfwhg1 Khqfh/ qr fdpsdljq
vwdwhphqw fdq frqyh| lqirupdwlrq wkdw dowhuv wkh fkdqfh ri hohfwlrq15
Zkhq zh pryh iurp wkh fdvh ri d vlqjoh hohfwlrq wr pxowlsoh hohfwlrqv/ fdp0
sdljq surplvhv pd| eh frvwo|1 Yrwhuv pd| yrwh gl>huhqwo| lq ixwxuh hohfwlrqv li d
fdqglgdwh surplvhv wr gr vrphwklqj li hohfwhg/ exw vxevhtxhqwo| uhqhjhv rq wkdw
surplvh1 Vlpso| sxw/ yrwhuv pd| sxqlvk d fdqglgdwh iru uhqhjlqj rq fdpsdljq
surplvhv e| yrwlqj klp rxw ri r!fh1 Wkuhdwv ri vxfk sxqlvkphqw fdq vxssruw
dq htxloleulxp lq zklfk fdpsdljq surplvhv duh nhsw/ dqg lq zklfk yrwhuv* eholhiv
derxw zkdw d fdqglgdwh zloo gr li hohfwhg duh d>hfwhg e| fdpsdljq surplvhv1 Wkhuh
lv d srwhqwldo sureohp/ krzhyhu/ zlwk yrwhuv ehkdylqj rq wkh edvlv ri 3uhwurvshf0
wlyh4 dvvhvvphqwv ri fdqglgdwhv= dw wkh wlph ri wkh qh{w hohfwlrq/ wkh ixwxuh fkrlfhv
4Wklv lv glvfxvvhg ixuwkhu lq wkh odvw vhfwlrq1
5Vhh Kduulqjwrq +4<<5, iru dq hoderudwlrq ri wklv dujxphqw1
5wkdw wkh fdqglgdwh pljkw pdnh frxog orrn idu ehwwhu wkdq wkrvh ri klv rssrqhqw1
Wkuhdwv wr yrwh fdqglgdwhv rxw ri r!fh uhjdugohvv ri wkh flufxpvwdqfhv pd| qrw
eh fuhgleoh/ ru lq rwkhu zrugv/ vwudwhjlhv hpsor|lqj vxfk wkuhdwv duh grplqdwhg1
Ghvslwh wkh idfw wkdw wkhvh vwudwhjlhv duh grplqdwhg/ wkh| duh riwhq xvhg wr mxvwli|
wkh dvvxpswlrq wkdw srolwlfldqv fdq frpplw wr sodwirupv ru srolflhv sulru wr dq
hohfwlrq1
Zh suhvhqw dqg dqdo|}h d g|qdplf prgho lq zklfk fdqglgdwhv pdnh fdpsdljq
surplvhv/ dqg yrwhuv xvh wkrvh surplvhv wr irup eholhiv derxw wkh srolflhv wkh fdq0
glgdwh zloo fkrrvh/ li hohfwhg1 Zh dqdo|}h htxloleuld ri wkh prgho lq zklfk vrph
surplvhv zloo eh nhsw/ hyhq zkhq wkh surplvhg srolf| gl>huv iurp wkh hohfwhg
fdqglgdwh*v lghdo srlqw/ ehfdxvh ri ihdu ri yrwhu uhsulvdo1 Krzhyhu/ xqolnh wkh uhw0
urvshfwlyh sxqlvkphqwv ghvfulehg deryh/ sxqlvkphqw lq rxu prgho lv survshfwlyh1
Yrwhuv glvflsolqh fdqglgdwhv e| eholhylqj vrph surplvhv d fdqglgdwh pdnhv dv orqj
dv wkdw fdqglgdwh kdv qhyhu uhqhjhg rq d surplvh lq wkh sdvw1 Rqfh kh uhqhjhv/
qr ixwxuh surplvhv zloo eh eholhyhg1 Fdqglgdwhv rqo| pdnh surplvhv wkh| lqwhqg
wr nhhs/ dqg nhhs wkrvh surplvhv li hohfwhg1 Lq rwkhu zrugv/ zh frqvlghu rqo|
vxejdph shuihfw htxloleuld1
Prghoolqj fdpsdljq ukhwrulf lq wklv zd| kdv dgydqwdjhv eh|rqg vlpso| dyrlg0
lqj grplqdwhg vwudwhjlhv1 Wkh lqfhqwlyh wr ixo?oo fdpsdljq surplvhv lv edvhg rq
wkh wkuhdw wkdw ixwxuh surplvhv zloo qrw eh eholhyhg> wkh frvw wr d fdqglgdwh ri wklv
sxqlvkphqw lv ?qlwh1 Frqvhtxhqwo|/ surplvhv wr fduu| rxw srolflhv wkdw duh nqrzq
wr eh dqdwkhpd wr wkh fdqglgdwh zloo qrw eh eholhyhg/ vlqfh lw zloo eh xqghuvwrrg
wkdw wkh jdlq iurp uhqhjlqj zloo rxwzhljk wkh frvw lq orvw fuhglelolw|16 Wkxv/ xqolnh
prghov wkdw vlpso| dvvxph wkdw fdqglgdwhv fdq frpplw/ zh ?qg wkdw wkhuh w|sl0
fdoo| zloo eh srolflhv wkdw fdqglgdwhv fdq frpplw wr +fuhgleo|,/ exw rwkhu srolflhv
wkdw wkh| fdqqrw frpplw wr1 Lq dgglwlrq/ wkh suhflvh prghoolqj ri wkh vrxufh ri
d fdqglgdwh*v delolw| wr dowhu yrwhuv* eholhiv derxw zkdw wkh fdqglgdwh zloo gr li
hohfwhg/ shuplwv dq dqdo|vlv ri krz wkh pdjqlwxgh ri klv fuhglelolw| lv d>hfwhg e|
flufxpvwdqfhv vxfk dv wkh suredelolw| ri ehlqj hohfwhg/ wkh h{shfwhg gxudwlrq ri
klv srolwlfdo fduhhu/ klv rssrqhqw/ hwf1
Wkh rxwolqh ri wkh sdshu lv dv iroorzv1 Lq wkh qh{w vhfwlrq/ zh glvfxvv jhqhudoo|
krz fdpsdljq ukhwrulf fdq pdwwhu1 Zh glvfxvv eulh | krz ukhwrulf pljkw pdwwhu
lq ?qlwh hohfwlrq prghov/ erwk zlwk dqg zlwkrxw dv|pphwulf lqirupdwlrq ehwzhhq
wkh fdqglgdwh dqg wkh yrwhuv/ ehiruh irfxvvlqj rq wkh fdvh lq zklfk wkhuh duh
6Wklqn/ iru h{dpsoh/ ri wkh vnhswlflvp wkdw juhhwhg Ere Groh*v surplvh wr fxw wd{hv diwhu d
orqj klvwru| ri dujxlqj djdlqvw wkh zlvgrp ri wklv1
6+srwhqwldoo|, dq lq?qlwh qxpehu ri hohfwlrqv dqg frpsohwh lqirupdwlrq1 Lq wklv
fdvh zh vkrz krz fdqglgdwhv pd| +udwlrqdoo|, fkrrvh wr pdlqwdlq d uhsxwdwlrq iru
ixo?oolqj fdpsdljq surplvhv1 Zh gr wklv lqlwldoo| iru wkh fdvh lq zklfk fdqglgdwhv
kdyh olqhdu xwlolw| ixqfwlrqv> zh wkhq dqdo|}h wkh h>hfw wkdw frqfdylw| lq xwlolw|
kdv rq wkh vhw ri eholhydeoh surplvhv1 Zh ixuwkhu glvfxvv wkh ghwhuplqdqwv ri wkh
vhw ri surplvhv wkdw fdqglgdwhv fdq fuhgleo| pdnh lq htxloleulxp1 Zh hqg zlwk d
eulhi glvfxvvlrq ri rxu uhvxowv1
Uhodwhg olwhudwxuh
Dv phqwlrqhg deryh/ pxfk ri wkh zrun rq fdpsdljqv kdv iroorzhg Grzqv
+4<8:, lq dvvxplqj/ lpsolflwo| ru h{solflwo|/ wkdw fdqglgdwhv frxog frpplw wr sodw0
irupv ru srolflhv wkh| zrxog lpsohphqw li hohfwhg1 wkhuh duh vhyhudo sdshuv wkdw
gr qrw dvvxph wkdw fdqglgdwhv fdq frpplw wr srolflhv/ dqg wkdw lqvwhdg/ yrwhuv
zloo fkrrvh zkhwkhu wr yrwh iru fdqglgdwhv lq ixwxuh hohfwlrqv rq wkh edvlv ri wkhlu
fkrlfhv zkloh lq r!fh1 Ihuhmrkq +4<;9, dqg Eduur +4<:6, dqdo|}h prghov lq zklfk
wkhuh lv d vhtxhqfh ri hohfwlrqv lq zklfk fdqglgdwhv duh mxgjhg e| wkhlu sdvw shu0
irupdqfh/ udwkhu wkdq dq| fdpsdljq surplvhv ru frpplwphqwv wkh| pljkw pdnh1
Zlwwpdq +4<<3, dqdo|}hv d prgho zlwk srolwlfldqv idflqj dq lq?qlwh vhtxhqfh ri
hohfwlrqv zlwk xqfkdqjlqj lghdo srlqwv1 Zlwwpdq fkdudfwhul}hv wkh htxloleulxp
ehwzhhq wkh fdqglgdwhv zkhq wkh| duh uhvwulfwhg wr fkrrvlqj wkh vdph srolf| hdfk
shulrg1 Wklv gl>h u vi u r pr x up r g h ol qw z rz d | v =y r w h u vs o d |q rd f w l y hu r o hl q
wkdw prgho/ dqg fdqglgdwhv qhyhu frpsduh wkh frvwv dqg ehqh?wv lq fduu|lqj rxw
wkh srolflhv1 Edqnv dqg Gxjjdq +5333, dqdo|}h d g|qdplf/ pxowlglphqvlrqdo sro0
lf| prgho1 Lq hdfk shulrg/ wkh lqfxpehqw idfhv d udqgrp rssrqhqw> wkh| vkrz
h{lvwhqfh ri dq htxloleulxp lq zklfk dq lqglylgxdo yrwhv iru wkh lqfxpehqw li klv
xwlolw| phhwv d fulwlfdo wkuhvkrog/ zklfk lv ghwhuplqhg hqgrjhqrxvo|1
Prvw hduolhu zrun wkdw glg qrw ljqruh wkh h>hfw ri d srolwlfldq*v shuirupdqfh
zkloh lq r!fh rq wkh fkdqfhv ri uhhohfwlrq uhvwulfwhg dwwhqwlrq wr uhwurvshfwlyh
dvvhvvphqw1 Wkdw lv/ yrwhuv glg qrw xvh sdvw shuirupdqfh wr iruhfdvw ixwxuh ghfl0
vlrqv wkdw d fdqglgdwh pljkw pdnh/ dqg yrwh edvhg rq wkrvh iruhfdvwv1 Lq dgglwlrq/
pxfk ri wkh hduolhu zrun wkdw hperglhv uhwurvshfwlyh dvvhvvphqw suhfoxghv d uroh
iru fdpsdljq ukhwrulf1 Rxu frqwulexwlrq lv wr prgho srolwlfdo fdpsdljqv wkdw lq0
foxgh fdpsdljq surplvhv/ zlwk yrwhuv zkr duh ixoo| udwlrqdo lq wkh ghjuhh wr zklfk
w k hs u r p l v h vd u he h o l h y h g 1
751 Krz ukhwrulf fdq d>hfw yrwhuv* eholhiv
Ilqlwh hohfwlrqv zlwk frpsohwh lqirupdwlrq dqg lqgl>huhqw yrwhuv= Li zh frqvlghu
d wzr fdqglgdwh frpshwlwlrq jdph zlwk d ?qlwh qxpehu ri hohfwlrqv dqg frpsohwh
lqirupdwlrq dqg yrwhuv duh qrw lqgl>huhqw/ wkhuh lv d xqltxh hohfwlrq rxwfrph
htxloleulxp +lq xqgrplqdwhg vwudwhjlhv,17 Wkxv/ ukhwrulf fdqqrw pdwwhu1 Lq wklv
vdph vhw xs zkhq hqrxjk yrwhuv duh lqgl>huhqw +hqrxjk wr fkdqjh wkh hohfwlrq
rxwfrph, ukhwrulf pd| sod| wkh uroh ri ghwhuplqlqj zklfk htxloleulxp lv ehlqj
sod|hg1 Zh looxvwudwh wklv fdvh zlwk wkh iroorzlqj h{dpsoh1 Frqvlghu d wzr hohfwlrq
fdvh lq zklfk wkhuh duh wkuhh dowhuqdwlyhv= łc￿c dqg ￿c dqg vxssrvh wkdw erwk





Vxssrvh wkdw yrwhuv suhihu dowhuqdwlyh ￿/ dqg wkh| duh lqgl>huhqw ehwzhhq
dowhuqdwlyhv ł dqg ￿Ø Wkh iroorzlqj vwudwhjlhv frqvwlwxwh dq htxloleulxp=
Fdqglgdwh 4=D ww k h?uvw hohfwlrq kh surplvhv ￿/ dqg kh grhv ￿1 Dw wkh vhfrqg
hohfwlrq kh surplvhv ł/ dqg kh grhv ł1
Fdqglgdwh 5=K hs u r p l v h v￿/ dqg kh grhv ￿/ dw erwk hohfwlrqv1
Yrwhuv=D ww k h?uvw hohfwlrq wkh| yrwh iru fdqglgdwh 41 Dw wkh vhfrqg hohfwlrq
wkh| yrwh iru fdqglgdwh 4 li kh kdv nhsw klv surplvh/ rwkhuzlvh wkh| yrwh iru
fdqglgdwh 51
Lw lv vwudljkwiruzdug wr yhuli| wkdw wklv lv dq htxloleulxp1 Wkhuh duh/ ri frxuvh/
rwkhu htxloleuld lq zklfk yrwhuv ljqruh doo surplvhv/ dqg fdqglgdwhv dozd|v fkrrvh
wkhlu prvw suhihuuhg rxwfrph uhjdugohvv ri dq| surplvhv pdgh1 Yrwhuv fdq yrwh
i r uh l w k h ur iw k hw z rf d q g l g d w h vl qw k l vf d v hv l q f hy r w h u vd u hl q g l >huhqw ryhu wkh
rxwfrphv wkh| zloo fkrrvh1
Wkh ?uvw htxloleulxp lq zklfk surplvhv duh pdgh 0 dqg nhsw 0 e| fdqglgdwh 4
lv vxssruwhg e| wkh yrwhuv* wkuhdw wr 3wkurz klp rxw ri r!fh4 li kh uhqhjhv rq klv
surplvh wr gr ￿1 Wklv wkuhdw lv fuhgleoh ehfdxvh yrwhuv duh lqgl>huhqw ryhu wkh
wzr fdqglgdwhv1 Lw lvq*w qhfhvvdu| wkdw doo yrwhuv eh lqgl>huhqw ryhu wkh fdqglgdwhv
lq wkh vhfrqg hohfwlrq/ rqo| wkdw vx!flhqwo| pdq| yrwhuv duh lqgl>huhqw wr dowhu
7Wklv iroorzv e| d vwdqgdug 4xqudyhoolqj4 dujxphqw= lq wkh odvw hohfwlrq/ qr surplvh zloo eh
eholhyhg vlqfh wkhuh duh qr ixwxuh frqvhtxhqfhv wr uhqhjlqj rq surplvhv/ khqfh qr uhdvrq wr
ixo?oo surplvhv lq wkh qh{w0wr0odvw hohfwlrq/ hwf1
8wkh rxwfrph ri wkh vhfrqg hohfwlrq1 Lq jhqhudo/ zh gr qrw ?qg wklv h{dpsoh d
frpshoolqj h{sodqdwlrq ri krz fdpsdljq surplvhv fdq kdyh h>hfw vlqfh lw uhvwv
rq wkh h{lvwhqfh ri d qrqwulyldo vhw ri lqgl>huhqw yrwhuv1
D ohduqlqj prgho= Li yrwhuv duh xqfhuwdlq derxw d fdqglgdwh*v suhihuhqfhv ryhu
srolflhv wkhuh lv d srvvlelolw| wkdw uhqhjlqj rq d fdpsdljq surplvh dowhuv yrwhuv*
eholhiv derxw zkdw d fdqglgdwh zrxog gr li uhhohfwhg ehfdxvh lq htxloleulxp vrph
w|shv ri fdqglgdwhv zloo uhqhjh rq d sduwlfxodu surplvh zkloh rwkhu w|shv zrxog
qrw1 Li wkhuh lv sduwldo vhsdudwlrq ri fdqglgdwh w|shv lq htxloleulxp/ lw lv srvvleoh
wkdw yrwhuv fdq yrwh rxw ri r!fh d fdqglgdwh zkr uhqhjhv rq d surplvh hyhq zkhq
uhvwulfwhg wr xqgrplqdwhg vwudwhjlhv1 Lq Dudjrqhv dqg Srvwohzdlwh +lq surjuhvv,/
zh od| rxw d wzr hohfwlrq prgho zlwk yrwhuv zkr gr qrw nqrz h{dfwo| wkh srolf|
suhihuhqfhv ri d fdqglgdwh1 Sulru wr wkh ?uvw hohfwlrq fdqglgdwhv fdq pdnh surplvhv
ri wkh srolf| wkh| zloo fkrrvh li hohfwhg1 Yrwhuv irup eholhiv derxw wkh srolf| wkh
fdqglgdwh zloo fkrrvh li hohfwhg/ zklfk duh udwlrqdo lq htxloleulxp/ dqg yrwh iru wkh
fdqglgdwh r>hulqj wkh kljkhu h{shfwhg xwlolw| ri klv suhglfwhg srolf|1 Li hohfwhg/ wkh
fdqglgdwh fkrrvhv d srolf|1 Iroorzlqj wklv/ yrwhuv xsgdwh wkhlu eholhiv derxw wkh
fdqglgdwh*v suhihuhqfh ryhu vhfrqg shulrg dowhuqdwlyhv jlyhq wkhlu sulru eholhiv/ wkh
htxloleulxp vwudwhjlhv/ dqg wkh fdqglgdwh*v srolf| fkrlfh1 Zlwk xsgdwhg eholhiv/ lq
wkh vhfrqg hohfwlrq/ yrwhuv yrwh iru wkh fdqglgdwh zkr r>huv wkh kljkhvw h{shfwhg
xwlolw|1 Fdqglgdwhv fkrrvh fdpsdljq surplvhv dqg srolf| fkrlfhv +li hohfwhg, wr
pd{lpl}h wkh vxp ri h{shfwhg xwlolwlhv ri srolf| rxwfrphv iru wkh wzr shulrgv1
Wkxv lq d prgho ri ?qlwh uhshdwhg hohfwlrqv zlwk dv|pphwulf lqirupdwlrq/
htxloleuld pd| kdyh wkh surshuw| wkdw yrwhuv dftxluh lqirupdwlrq uhjduglqj wkh
fdqglgdwhv* srolf| suhihuhqfhv iurp wkh idfw wkdw fdqglgdwhv uhqhjh ru ixo?oo wkhlu
fdpsdljq surplvhv1 Wkhuh zloo/ ri frxuvh/ dozd|v eh dq htxloleulxp lq zklfk qr
surplvhv duh pdgh ru nhsw1
Dq lq?qlwh hohfwlrq uhsxwdwlrq prgho= Zh vkrzhg deryh wkdw lq d prgho zlwk
?qlwh hohfwlrqv dqg frpsohwh lqirupdwlrq/ wkhuh fdq eh htxloleuld lq zklfk ukhwrulf
pdwwhuv li wkhuh duh vx!flhqwo| pdq| yrwhuv zkr duh lqgl>huhqw1 Lq wkh devhqfh ri
lqgl>huhqw yrwhuv +ru zkhq wkhuh duh wrr ihz wr dowhu wkh rxwfrphv ri hohfwlrqv,/
wkhuh zloo eh d xqltxh vxejdph shuihfw htxloleulxp lq zklfk yrwhuv fkrrvh xqgrp0
lqdwhg vwudwhjlhv1 Li wkhuh duh dq lq?qlwh qxpehu ri hohfwlrqv/ wkhq li wkhuh lv d
vx!flhqwo| kljk suredelolw| wkdw d fdqglgdwh pd| zlvk wr uxq iru uhhohfwlrq lq wkh
ixwxuh/ wklv lv qr orqjhu wkh fdvh= wkh survshfw ri ixwxuh hohfwlrqv pd| doorz qrw
rqo| htxloleuld lq zklfk surplvhv duh ljqruhg/ exw dovr htxloleuld lq zklfk surplvhv
+udwlrqdoo|, d>hfw yrwhuv* eholhiv derxw zkdw d fdqglgdwh zloo gr li hohfwhg1 Zh
zloo looxvwudwh wklv zlwk d vlpsoh h{dpsoh1
9Dv lq wkh h{dpsoh deryh/ zh zloo frqvlghu wzr fdqglgdwhv zkr hqjdjh lq d
vhtxhqfh ri hohfwlrqv1 Erwk wkh fdqglgdwhv* dqg wkh yrwhuv* suhihuhqfhv ryhu dowhu0
qdwlyhv duh frqvwdqw dfurvv hohfwlrqv1 Fdqglgdwhv dqg yrwhuv dolnh pd{lpl}h wkh
glvfrxqwhg vxp ri xwlolwlhv zlwk glvfrxqw idfwru B￿￿Ø Wkhuh duh wkuhh dowhuqdwlyhv=
łc￿c dqg ￿Ø Wkh fdqglgdwhv* suhihuhqfhv duh dv iroorzv=
L￿ Eł￿’￿ L2 E￿￿’￿
L￿ E￿￿’f Øb L2 E￿￿’f Øb
L￿ E￿￿’f L2 Eł￿’f
Yrwhuv* suhihuhqfhv duh= Læ E￿￿’￿ cL æ E￿￿’f ØDc dqg Læ Eł￿’f Ø Li zh frq0
vlghu dq lq?qlwh vhtxhqfh ri hohfwlrqv/ wkh iroorzlqj vwudwhjlhv irup dq htxloleulxp
iru B:fØ￿=
Fdqglgdwh 4= Dw hdfk hohfwlrq kh surplvhv ￿/ dqg li lq wkh sdvw kh kdv dozd|v
nhsw klv surplvhv/ kh grhv ￿ li hohfwhg1 Rwkhuzlvh/ kh grhv ł li hohfwhg1
Fdqglgdwh 5= Dw hdfk hohfwlrq kh surplvhv ￿/ dqg kh grhv ￿ li hohfwhg1
Yrwhuv= Dw hdfk hohfwlrq wkh| yrwh iru fdqglgdwh 4 li kh surplvhv wr gr ￿ dqg
lq wkh sdvw kh kdv dozd|v nhsw klv surplvhv1 Rwkhuzlvh wkh| yrwh iru fdqglgdwh 51
Lw lv vwudljkwiruzdug wr vhh wkdw wklv lv dq htxloleulxp1 Lq wklv htxloleulxp
ukhwrulf pdwwhuv/ ehfdxvh yrwhuv* ixwxuh ehkdylru ghshqgv rq fdqglgdwh 4*v ixo0
?oolqj ru uhqhjlqj rq klv surplvhv1 Dv lw lv dozd|v wkh fdvh/ wkhuh lv dovr dq
htxloleulxp lq zklfk ukhwrulf grhv qrw pdwwhu/ dv looxvwudwhg e| wkh iroorzlqj
vwudwhjlhv=
Fdqglgdwh 4= Dw hdfk hohfwlrq kh pdnhv d udqgrp surplvh/ dqg kh grhv ł li
hohfwhg1
Fdqglgdwh 5= Dw hdfk hohfwlrq kh pdnhv d udqgrp surplvh/ dqg kh grhv ￿ li
hohfwhg1
Yrwhuv= Dw hdfk hohfwlrq yrwhuv ljqruh doo surplvhv dqg yrwh iru fdqglgdwh 51
Wklv lv vlplodu wr d 3edeeolqj4 htxloleulxp lq jdphv zlwk dv|pphwulf lqiru0
pdwlrq1 Fdqglgdwhv qhyhu nhhs wkhlu surplvhv/ dqg yrwhuv ljqruh doo surplvhv1
Frqvlghu d ?qlwh qxpehu ri wkhvh hohfwlrqv dqg wkh uhvwulfwlrqv wr wkh ?qlwh
jdph ri wkh vwudwhjlhv wkdw frpsulvh d vxejdph shuihfw htxloleulxp iru wkh lq?qlwh
jdph1 Wkrvh uhvwulfwhg vwudwhjlhv zloo qrw eh htxloleulxp vwudwhjlhv iru wkh ?qlwh
hohfwlrq jdph/ qr pdwwhu krz odujh wkh qxpehu ri hohfwlrqv1 Wklv lv wkh vwdqgdug
3xqudyholqj4 dujxphqw= lq wkh odvw shulrg lw lv nqrzq wkdw zklfkhyhu fdqglgdwh lv
hohfwhg zloo fkrrvh klv prvw suhihuuhg rxwfrph vlqfh wkhuh lv qr orqjhu wkh wkuhdw
ri ixwxuh sxqlvkphqw1 Exw li klv ehkdylru lq wkh odvw shulrg lv lqghshqghqw ri sdvw
klvwru|/ yrwhuv +zkr duh qrw lqgl>huhqw, zloo yrwh iru zklfkhyhu fdqglgdwh kdv wkh
:pruh suhihuuhg +iru wkh yrwhu, ?uvw fkrlfh1 Exw wkhq/ vlqfh uhqhjlqj lq wkh qh{w wr
odvw shulrg fdq kdyh qr h>hfw rq ixwxuh hohfwlrq rxwfrphv/ fdqglgdwhv zloo fkrrvh
wkhlu prvw suhihuuhg rxwfrph uhjdugohvv ri surplvhv/ dqg vr rq1
Lq d prgho zlwk frpsohwh lqirupdwlrq dqg lq?qlwh hohfwlrqv/ surplvhv fdq eh
fuhgleoh lq htxloleulxp dv orqj dv uhsxwdwlrq kdv d ydoxh1 D fhqwudo srlqw ri wklv
sdshu lv wkdw wkhuh lv qr whfkqrorj| wkdw doorzv fdqglgdwhv wr frpplw lq wkh
vhqvh wkdw frpplwphqw lv wdnhq wr phdq wkdw wkh fdqglgdwh lv qrw deoh wr ghyldwh
iurp klv surplvhv1 Surplvhv fdq dozd|v eh eurnhq 0 dqg zloo eh eurnhq 0 li lw
lv lq wkh lqwhuhvw ri wkh fdqglgdwh wr gr vr1 Surplvhv duh nhsw rqo| ehfdxvh lw
lv lq wkh lqwhuhvw ri wkh fdqglgdwh wr gr vr/ vlqfh wkh ixwxuh sd|r>vd u hg l >huhqw
iru wkh fdqglgdwh zkhq kh nhhsv klv surplvh wkdq zkhq kh grhv qrw1 Surplvhv
pd| fkdqjh yrwhuv* eholhiv derxw wkh fkrlfhv wkdw fdqglgdwhv zloo pdnh li hohfwhg
ehfdxvh yrwhuv xqghuvwdqg wkdw lw lv vrphwlphv lq d fdqglgdwh*v vho?vk lqwhuhvw
wr ixo?oo klv surplvhv/ hyhq zkhq wkhuh lv d vkruw0uxq jdlq iurp uhqhjlqj1 Yrwhuv
dovr xqghuvwdqg wkdw wkh wkuhdw ri ixwxuh sxqlvkphqw lv qrw vx!flhqw wr ghwhu
doo uhqhjlqj= vrph surplvhv pd| eh vr idu iurp d fdqglgdwh*v suhihuuhg rxwfrph
wkdw wkh vkruw0uxq jdlq iurp uhqhjlqj lv vx!flhqwo| kljk wkdw d fdqglgdwh zloo
uholqtxlvk klv hohfwrudo ixwxuh1 Lq vkruw/ wkh delolw| ri d fdqglgdwh wr dowhu yrwhuv*
e h o l h i vl vq r wd3whfkqrorjlfdo4 jlyhq/ exw udwkhu/ lv dq htxloleulxp skhqrphqrq1
Wkh dvvxpswlrq ri lq?qlwh uhshdwhg hohfwlrqv fdq eh prwlydwhg e| frqvlghulqj
wkdw dw hdfk hohfwlrq hyhu| fdqglgdwh kdv d srvlwlyh suredelolw| wkdw kh zloo uxq
iru uhhohfwlrq/ wkdw lv qr hohfwlrq lv h{shfwhg wr eh wkh odvw rqh1 Irupdoo|/ zh
prgho fdqglgdwhv zlwk vwrfkdvwlf olyhv zlwk lq?qlwh vxssruw1
Zh dvvxph frpsohwh lqirupdwlrq= yrwhuv nqrz fdqglgdwhv* suhihuhqfhv ryhu
srolflhv shuihfwo| dw wkh wlph wkh| yrwh18 Zh dvvxph wkdw dw hdfk hohfwlrq fdqgl0
gdwhv* uhsxwdwlrq pd| eh hlwkhu jrrg ru edg= fdqglgdwhv zlwk d jrrg uhsxwdwlrq
duh fdqglgdwhv zkr kdyh qhyhu uhqhjhg lq wkh sdvw dqg fdqglgdwhv zlwk d edg uhs0
xwdwlrq duh wkrvh zkr kdyh uhqhjhg rq d surplvh vrphwlph lq wkh sdvw19 Yrwhuv
eholhyh rqo| surplvhv ri fdqglgdwhv zkr kdyh d jrrg uhsxwdwlrq dqg qhyhu eholhyh
dq| surplvh ri fdqglgdwhv zkr kdyh d edg uhsxwdwlrq1 Diwhu hdfk hohfwlrq/ d zlq0
qlqj fdqglgdwh zlwk d jrrg uhsxwdwlrq frpsduhv wkh rqh wlph ehqh?wr iu h q h j l q j
rq dq| surplvh kh pd| kdyh pdgh zlwk wkh ydoxh ri pdlqwdlqlqj klv uhsxwdwlrq
e| ixo?oolqj vxfk surplvh1 Fdqglgdwhv zlwk d edg uhsxwdwlrq fkrrvh wkhlu rswlpdo
8Zh zloo glvfxvv odwhu d yduldqw ri wkh prgho lq zklfk fdqglgdwhv suhihuhqfhv duh qrw nqrzq
zlwk fhuwdlqw| dw wkh wlph ri wkh hohfwlrq1
9Uhsxwdwlrqv qhhg qrw kdyh wklv 4doo0ru0qrwklqj4 surshuw|> zh glvfxvv ehorz ulfkhu srvvlelo0
lwlhv ri krz sdvw ehkdylru fdq d>hfw uhsxwdwlrq1
;srolf| lqghshqghqw ri wkhlu surplvhv1 Yrwhuv suhglfw wkdw fdqglgdwhv zlwk d edg
uhsxwdwlrq zloo lpsohphqw wkhlu lghdo srolf| uhjdugohvv ri dq| surplvhv/ dqg wkdw
fdqglgdwhv zlwk d jrrg uhsxwdwlrq zloo ixo?oo dq| surplvh wkdw lv qrw wrr frvwo|
wr fduu| rxw/ wkdw lv/ iru zklfk wkh ehqh?w ri uhqhjlqj lv ohvv wkdq wkh ghfuhdvh
lq wkhlu frqwlqxdwlrq sd|r>v li wkh| uhqhjh1 Wkhvh vwudwhjlhv frpsulvh d vxejdph
shuihfw htxloleulxp1 Li wkhuh lv qr xqfhuwdlqw|/ fdqglgdwhv gr qrw pdnh surplvhv
wkh| gr qrw lqwhqg wr nhhs vlqfh zlwk frpsohwh lqirupdwlrq/ yrwhuv fdq suhglfw
wkh| zloo uhqhjh dqg wkh surplvh zloo qrw lq xhqfh wkhlu yrwlqj1 Li wkhuh lv xqfhu0
wdlqw| +v|pphwulf ehwzhhq yrwhuv dqg fdqglgdwhv, derxw zkdw dowhuqdwlyhv zloo
d u l v he h w z h h qw k hw l p hr iy r w l q jd q gw k hw l p hd wz k l f kw k hd o w h u q d w l y h vw rw k h
surplvh dfwlrq duh nqrzq/ lq htxloleulxp vrph surplvhv zloo qrw eh nhsw1 Lw zloo
kdsshq suhflvho| zkhq wkh ehqh?wv ri uhqhjlqj rxwzhljk wkh ydoxh ri uhsxwdwlrq1
Lq hlwkhu fdvh/ fdqglgdwhv zloo eh deoh wr fkdqjh yrwhuv* eholhiv derxw wkh srolf|
wkh| zloo xqghuwdnh dv orqj dv wkh glvfrxqw idfwru lv odujh hqrxjk1 Wkdw lv/ dv orqj
dv wkh ixwxuh kdv vx!flhqw ydoxh/ fdqglgdwhv zloo fduu| rxw wkhlu surplvh zkhq lw
lv qrw wrr frvwo| wr gr vr1 Li wkhuh lv d srvlwlyh +h{shfwhg, ydoxh wr ehlqj hohfwhg
lq hdfk ri wkh ixwxuh shulrgv/ wkh ydoxh wr uhwdlqlqj d jrrg uhsxwdwlrq jrhv wr
lq?qlw| dv wkh glvfrxqw idfwru jrhv wr rqh1 Iru kljk hqrxjk ydoxh wr uhwdlqlqj d
jrrg uhsxwdwlrq/ doo surplvhv zloo eh nhsw +khqfh/ eholhyhg e| yrwhuv,1
Lq wkhvh prghov 0 erwk wkh ohduqlqj prgho dqg wkh uhsxwdwlrq prgho 0 wkhuh zloo
dozd|v eh rqh htxloleulxp lq zklfk fdpsdljq ukhwrulf lv luuhohydqw= doo fdqglgdwhv
pdnh udqgrp surplvhv/ dqg iru doo phvvdjhv wkh| khdu/ yrwhuv gr qrw dowhu wkhlu
eholhiv derxw d fdqglgdwh*v w|sh ru wkh fkrlfhv kh zloo pdnh li hohfwhg1 Fdqglgdwhv
fkrrvh wkhlu prvw suhihuuhg srolf| li hohfwhg1 Khuh/ wkh rqo| lqirupdwlrq uhohydqw wr
yrwhuv lv wkh fdqglgdwh*v fkrlfh= wkhlu suhglfwlrqv ri fkrlfh lq wkh vhfrqg shulrg duh
lqghshqghqw ri dq| fdpsdljq surplvhv/ dqg khqfh uhqhjlqj rq fdpsdljq surplvhv
fdqqrw d>hfw yrwlqj lq wkh vhfrqg hohfwlrq1
Zkdw lv lqwhuhvwlqj/ krzhyhu/ lv wkdw lq dgglwlrq wr wklv xqlqirupdwlyh htxl0
oleulxp/ wkhuh pd| eh htxloleuld lq zklfk yrwhuv gr fkdqjh wkhlu eholhiv derxw
fdqglgdwhv dqg wkhlu yrwlqj ehkdylru rq wkh edvlv ri fdpsdljq surplvhv1
Ukhwrulf pdwwhuv li dqg rqo| li fdqglgdwhv* sd|r>vl iw k h |u h q h j hr qw k h l u
fdpsdljq surplvhv duh gl>huhqw iurp wkh sd|r>v wkh| rewdlq li wkh| ixo?oo wkhlu
surplvhv1 Wkdw lv/ zh rewdlq gl>huhqw hohfwlrq rxwfrphv iroorzlqj d idloxuh wr
ixo?oo d surplvh wkdq diwhu d surplvh kdv ehhq ixo?oohg1 Iru wkh rxwfrph ri
ixwxuh hohfwlrqv wr gl>hu iroorzlqj ixo?oophqw ru qrqixo?oophqw ri surplvhv/ yrwhuv*
vwudwhjlhv pxvw ghshqg rq wkh uhodwlrqvkls ehwzhhq d fdpsdljq surplvh dqg wkh
srolf| fkrlfh ri d fdqglgdwh= yrwhuv* dfwlrqv pxvw ghshqg rq ukhwrulf1
<Lq jhqhudo/ fdqglgdwhv zloo qrw eh deoh wr lqgxfh doo srvvleoh eholhiv lq yrwhuv1
Zh frqvlghu wklv d yhu| lpsruwdqw ihdwxuh ri rxu dssurdfk1 Lq rxu prgho/ lw
lv hqgrjhqrxv zklfk surplvhv zloo eh pdgh/ eholhyhg/ dqg ixo?oohg zkhq erwk
fdqglgdwhv dqg yrwhuv duh ixoo| udwlrqdo1 Hdfk fdqglgdwh zloo kdyh dydlodeoh wr
klp d vxevhw ri wkh srvvleoh eholhiv yrwhuv pljkw kdyh derxw klv srolf| fkrlfhv li
hohfwhg1 Lw lv lpsruwdqw wr qrwh wkdw wkh vhwv ri eholhiv wkdw fdqglgdwhv fdq lqgxfh
lq yrwhuv duh w|slfdoo| txlwh gl>huhqw/ vlqfh wkh| ghshqg rq yrwhuv* lqlwldo eholhiv
derxw wkh fdqglgdwhv/ lqfoxglqj wkhlu glvfrxqw idfwruv/ Bc xwlolw| ixqfwlrqv/ hwf1:
61 Wkh prgho
Zh frqvlghu dq lq?qlwho| uhshdwhg jdph ri hohfwrudo frpshwlwlrq1 Wkhuh duh wzr
fdqglgdwhv/ u dqg -c wkdw frpshwh lq doo hohfwlrqv1 Dw hdfk hohfwlrq/ wkh vwuxfwxuh
r iw k hj d p hl vd vi r o o r z v =
Fdpsdljq vwdjh= erwk fdqglgdwhv vlpxowdqhrxvo| pdnh dq dqqrxqfhphqw1
Hdfk fdqglgdwh kdv wr ghflgh ehwzhhq pdnlqj d surplvh derxw wkh srolf| kh zloo
lpsohphqw lq fdvh kh zlqv wkh hohfwlrq ru vhqglqj d phvvdjh hpsw| ri surplvhv1
Yrwlqj vwdjh= hdfk yrwhu ghflghv wr jlyh klv ru khu yrwh wr wkh fdqglgdwh zkr
pd{lpl}hv wkhlu h{shfwhg xwlolw|/ zklfk ghshqgv rq wkh srolf| wkdw kh ru vkh
eholhyhv zloo eh lpsohphqwhg diwhu wkh hohfwlrq1
R!fh vwdjh= wkh zlqqhu ri wkh hohfwlrq lpsohphqwv d srolf|1
Fdqglgdwhv dqg yrwhuv ghulyh xwlolw| rqo| iurp wkh srolf| lpsohphqwhg1 Zh
dvvxph wkdw wkh xwlolw| dq djhqw rewdlqv iurp hdfk hohfwlrq lv uhsuhvhqwhg e|
￿￿ E%￿’￿m% ￿ %￿m
zkhuh %￿ uhsuhvhqwv wkh lghdo srlqw ri djhqw ￿1
Wkh srolf| vsdfh lv uhsuhvhqwhg e| wkh lqwhuydo d￿￿c￿oØ Zh dvvxph wkdw wkh
lghdo srlqw ri wkh phgldq yrwhu lv wkh vdph dw doo hohfwlrqv/ dqg qrupdol}hg wr eh
%6 ’f 1
Hohfwlrqv wdnh sodfh ryhu wlph1 Yrwhuv vlpso| yrwh lq hdfk hohfwlrq iru wkh
fdqglgdwh zkrvh suhglfwhg srolf| fkrlfh lv prvw suhihuuhg1; Fdqglgdwhv glvfrxqw
:Wklv frqvwuxfwlrq surylghv d udwlrqdo h{sodqdwlrq iru wkh h{rjhqrxv frvw ri frpplwphqw
dvvxphg lq Edqnv +4<<3,/ iru h{dpsoh1
;Zh uxoh rxw wkh srvvlelolw| wkdw yrwhuv zloo 4sxqlvk4 fdqglgdwhv zkhq lw lv qrw lq wkhlu
lqwhuhvw wr gr iru wkh vdph uhdvrqv wkdw dwwhqwlrq lv uhvwulfwhg lq jdphv wr vxejdph shuihfw
htxloleuld1
43ixwxuh sd|r>v zlwk d glvfrxqw idfwru B 5 dfc￿￿Ø Wkh glvfrxqw idfwru uhsuhvhqwv wkh
zhljkw wkdw ixwxuh sd|r>v kdyh rq fdqglgdwhv* wrwdo xwlolw|1 Zh kdyh lq plqg dq
lqwhusuhwdwlrq ri B wkdw frpelqhv erwk wlph suhihuhqfh dqg wkh suredelolw| wkdw
d fdqglgdwh zloo eh lq r!fh lq wkh ixwxuh1 Iru h{dpsoh/ zh fdq wklqn ri lw dv
B ’ bq/z k h u hb 5 dfc￿o uhsuhvhqwv wkh suredelolw| wkdw wkh fdqglgdwh zloo eh lq
r!fh lq dq| shulrg/ dqg q 5 dfc￿￿ uhsuhvhqwv wlph suhihuhqfh1 Vlqfh wkh ydoxh ri
B lv ohvv wkdq rqh/ hohfwlrqv wkdw duh ixuwkhu dzd| lq wkh ixwxuh kdyh ohvv h>hfw rq
wkh wrwdo xwlolw| ri wkh fdqglgdwh wkdq hduolhu hohfwlrqv1
Zh dvvxph wkdw wkh srolf| suhihuhqfhv ri wkh wzr fdqglgdwhv fkdqjh dw hdfk
hohfwlrq1 Lq sduwlfxodu/ zh dvvxph wkdw dw hdfk hohfwlrq wkh lghdo srlqw ri fdq0
glgdwh u lv %u 5 d￿￿cfoc jlyhq e| dq lqghshqghqw udqgrp gudz iurp d xqlirup
suredelolw| glvwulexwlrq ryhu d￿￿cfoØ Vlploduo| dw hdfk hohfwlrq wkh lghdo srlqw ri
fdqglgdwh - lv %- 5 dfc￿oc jlyhq e| dq lqghshqghqw udqgrp gudz iurp d xqlirup
suredelolw| glvwulexwlrq ryhu dfc￿oØ Fdqglgdwhv* lghdo srlqwv duh gudzq lqghshq0
ghqwo| ri hdfk rwkhu dqg ri sdvw gudzv ehiruh hdfk hohfwlrq1
Fdqglgdwhv nqrz wkh suhihuhqfhv ri wkh phgldq yrwhu/ dqg dw wkh ehjlqqlqj
ri hdfk hohfwrudo shulrg/ yrwhuv dqg fdqglgdwhv ohduq wkh lghdo srlqwv ri erwk
fdqglgdwhv iru wkdw shulrg1
D fdqglgdwh*v vwudwhj| vhohfwv iru hdfk rqh shulrg jdph d sdlu ERc%￿ zkhuh
% 5 d￿￿c￿o u h s u h v h q w vw k hs r o l f |w k hf d q g l g d w hl p s o h p h q w vl qf d v hk hz l q vw k h
hohfwlrq/ dqg R 5 d￿￿c￿o ß i>j uhsuhvhqwv wkh dqqrxqfhphqw wkdw wkh fdqglgdwh
pdnhv dw wkh fdpsdljq vwdjh +hlwkhu d surplvhg srolf| ru qrwklqj,1 Irupdoo|/
zh pd| gh?qh d surplvh e| wkh h{dfw srolf| wkdw zloo eh lpsohphqwhg/ lq zklfk
fdvh/ li d fdqglgdwh surplvhv srolf| % 5 dfc￿oc kh zloo euhdn klv surplvh rqo| li kh
lpsohphqwv %￿ 9’ %Ø Zh pd| dovr wklqn ri d surplvh dv wkh zruvw srolf| wkdw zloo
eh lpsohphqw dffruglqj wr wkh phgldq yrwhu*v suhihuhqfhv/ wkdw lv li d fdqglgdwh
surplvhv srolf| % 5 dfc￿oc kh zloo rqo| euhdn klv surplvh li kh lpsohphqwv %￿ 5
E%c￿oØ Lq rxu prgho wkhvh gh?qlwlrqv duh htxlydohqw1
Ehiruh ghflglqj zkrp wr yrwh iru/ yrwhuv pd| xsgdwh wkhlu eholhiv derxw wkh
fdqglgdwhv* srolf| fkrlfhv lq fdvh wkh| zlq wkh hohfwlrq/ jlyhq wkh dqqrxqfhphqwv
pdgh dw wkh fdpsdljq vwdjh1 Jlyhq wkhlu eholhiv/ yrwhuv ghflgh wr yrwh iru wkh
fdqglgdwh wkdw pd{lpl}hv wkhlu h{shfwhg xwlolw|1
Vlqfh yrwhuv nqrz wkh fdqglgdwhv* lghdo srlqwv/ zh dvvxph wkdw lq wkh devhqfh
ri surplvhv/ yrwhuv eholhyh wkdw fdqglgdwhv zloo fkrrvh wkhlu lghdo srlqw li hohfwhg1
Diwhu wkh fdpsdljq vwdjh yrwhuv pd| xsgdwh wkhlu eholhiv derxw wkh srolf| fkrlfhv
wkh fdqglgdwhv zrxog pdnh li hohfwhg1 Yrwhuv ghflgh udwlrqdoo| zkhwkhu wr eholhyh
wkh fdpsdljq surplvhv ru qrw1 Yrwhuv zloo rqo| eholhyh d surplvh li krqrulqj lw lv
44frpsdwleoh zlwk wkh fdqglgdwh*v lqfhqwlyhv diwhu wkh hohfwlrq1 Wkxv/ hyhq wkrxjk
fdpsdljq surplvhv gr qrw d>hfw wkh sd|r>v ri dq| ri wkh djhqwv/ wkh| pd| d>hfw
wkhlu ghflvlrqv1
71 Htxloleulxp zlwk ukhwrulf
Zh dqdo|}h dq htxloleulxp ri wklv uhshdwhg jdph lq zklfk fdpsdljq surplvhv
pdwwhu/ lq wkh vhqvh wkdw gl>huhqw surplvhv lpso| gl>huhqw vwudwhj| fkrlfhv/ dqg
wkhuhiruh ohdg wr gl>huhqw sd|r>v1
Yrwhuv* vwudwhjlhv ghshqg rq wkh surplvhv pdgh e| fdqglgdwhv gxulqj wkh fdp0
sdljq lq wkh iroorzlqj zd|1 Li d fdqglgdwh surplvhv wr lpsohphqw d srolf| gl>huhqw
iurp klv lghdo srlqw/ yrwhuv zloo rqo| eholhyh klp li krqrulqj klv surplvh lv frp0
sdwleoh zlwk wkh fdqglgdwhv* lqfhqwlyhv diwhu wkh hohfwlrq/ jlyhq wkh htxloleulxp1
R w k h u z l v h /y r w h u ve h o l h y hw k d w /l qf d v hk hz l q vw k hh o h f w l r q /w k hf d q g l g d w hz l o o
lpsohphqw klv lghdo srlqw1 Vlploduo| li d fdqglgdwh ghflghv wr pdnh qr surplvhv
dw wkh fdpsdljq vwdjh zh dvvxph wkdw yrwhuv eholhyh wkdw kh zloo lpsohphqw klv
lghdo srlqw1
Wkh lqfhqwlyh frpsdwleoh surplvhv duh fkdudfwhul}hg e| d pd{lpdo glvwdqfh _
ehwzhhq wkh fdqglgdwh*v surplvh dqg klv lghdo srlqw= yrwhuv pd| eholhyh d surplvh
rqo| li lw lv qrw wrr idu dzd| iurp wkh fdqglgdwh*v lghdo srlqw1 Zh zloo ghvfuleh dq
htxloleulxp lq zklfk yrwhuv hlwkhu eholhyh dq| surplvh wkdw lv lqfhqwlyh frpsdwleoh
ru qrqh1 Wkhuh duh rwkhu htxloleuld wkdw fdq eh wkrxjkw ri dv lqwhuphgldwh fdvhv
lq zklfk yrwhuv eholhyh vrph/ exw qrw doo/ surplvhv wkdw duh lqfhqwlyh frpsdwleoh1
Wkh htxloleuld lq wkhvh fdvhv zloo orrn h{dfwo| olnh wkh rqh zh ghvfuleh/ zlwk d
vpdoohu _c wkdw lv/ yrwhuv eholhyh ihzhu surplvhv1
Yrwhuv zloo sxqlvk fdqglgdwhv zkr euhdn surplvhv1 Wkxv fdqglgdwhv wkdw dw wkh
fdpsdljq vwdjh/ ghflgh wr pdnh qr surplvhv zloo qrw eh sxqlvkhg/ lqghshqghqwo|
ri zkdw srolf| wkh| lpsohphqw lq fdvh wkh| zlq wkh hohfwlrq1 Yrwhuv zloo frqvlghu
wkdw d surplvh kdv ehhq eurnhq zkhq wkh srolf| lpsohphqwhg lv gl>huhqw wkdq wkh
srolf| surplvhg gxulqj wkh fdpsdljq1
Yrwhuv sxqlvk d fdqglgdwh zkr euhdnv d surplvh e| qrw eholhylqj dq| surplvh
kh pd| pdnh lq wkh ixwxuh/ wkdw lv/ diwhu d fdqglgdwh uhqhjhv iurp d surplvh/ dw
doo hohfwlrqv yrwhuv zloo eholhyh wkdw wklv fdqglgdwh zloo lpsohphqw klv lghdo srlqw/
dqg yrwh dffruglqjo|1
Lq wkh htxloleulxp zh dqdo|}h/ yrwhuv* vwudwhjlhv dw hdfk yrwlqj vwdjh duh dv
iroorzv= yrwhuv eholhyh wkh lqfhqwlyh frpsdwleoh surplvhv pdgh e| doo fdqglgdwhv
zkr kdyh dozd|v lq wkh sdvw ixo?oohg wkhlu surplvhv> yrwhuv eholhyh wkdw doo rwkhu
45fdqglgdwhv zloo lpsohphqw wkhlu lghdo srlqw> dqg wkh| yrwh dffruglqj wr wkhvh
eholhiv iru wkh fdqglgdwh wkdw pd{lpl}hv wkhlu h{shfwhg xwlolw|1
Wkhvh vwudwhjlhv hvvhqwldoo| wuhdw fdqglgdwhv dv rqh ri wzr w|shv1 Dw hdfk
hohfwlrq zh pd| kdyh fdqglgdwhv zlwk d jrrg uhsxwdwlrq/ zkr kdyh qhyhu uhqhjhg
rq dq| surplvhv dqg zkrvh +lqfhqwlyh frpsdwleoh, surplvhv zloo eh eholhyhg e|
yrwhuv/ dqg fdqglgdwhv zlwk d edg uhsxwdwlrq/ zkr kdyh uhqhjhg rq d surplvh
dw vrph wlph lq wkh sdvw/ dqg lqghshqghqwo| ri zkdw surplvhv wkh| pdnh dw
wkh fdpsdljq vwdjh/ yrwhuv zloo eholhyh wkdw li wkh| zlq wkh hohfwlrq wkh| zloo
lpsohphqw wkhlu lghdo srlqw1
Diwhu wkh hohfwlrq wkh zlqqhu lpsohphqwv wkh srolf| wkdw pd{lpl}hv klv h{0
shfwhg sd|r>v/ wdnlqj lqwr dffrxqw wkdw wkh yrwhuv* vwudwhjlhv iru ixwxuh hohfwlrqv
pljkw ghshqg rq wkh fdqglgdwh*v surplvhv dqg fkrlfh1 Wkxv dw wklv vwdjh/ fdqgl0
gdwhv zloo frpsduh wkh jdlqv dqg frvwv ri uhqhjlqj1 Wkh jdlqv iurp uhqhjlqj duh
uhsuhvhqwhg e| wkh lqvwdqwdqhrxv lqfuhdvh lq wkhlu xwlolw| surgxfhg e| ghyldwlqj
iurp wkhlu surplvhg srolf|/ fkrrvlqj lqvwhdg wkhlu lghdo srlqw1 Wkh frvwv ri uhqhj0
lqj duh uh hfwhg lq wkhlu h{shfwhg sd|r>v iurp ixwxuh hohfwlrqv= wkh gl>huhqfh
ehwzhhq wkh ixwxuh h{shfwhg sd|r>v iru d fdqglgdwh zlwk d jrrg uhsxwdwlrq dqg
d fdqglgdwh zlwk d edg uhsxwdwlrq1 D fdqglgdwh zloo rqo| uhqhjh rq d surplvh li
wkh lqvwdqwdqhrxv jdlq lv odujhu wkdq klv ixwxuh h{shfwhg orvv1
Lq rughu wr ?qg htxloleulxp vwudwhjlhv iru wkh wzr fdqglgdwhv zh zloo frqvlghu
wkuhh gl>huhqw fdvhv= zkhq erwk fdqglgdwhv kdyh d edg uhsxwdwlrq/ zkhq rqo| rqh
ri wkh fdqglgdwhv kdv d jrrg uhsxwdwlrq/ dqg zkhq erwk kdyh d jrrg uhsxwdwlrq1
Vxssrvh wkdw erwk fdqglgdwhv kdyh d edg uhsxwdwlrq1 Lq wklv fdvh/ jlyhq wkdq
yrwhuv gr qrw eholhyh dq| surplvhv +rwkhu wkdq wkh fdqglgdwhv* lghdo srlqwv, wkh
frvw ri uhqhjlqj lv }hur vlqfh qr surplvhv zloo eh eholhyhg lq dq| fdvh/ wkhuhiruh dw
wkh *r!fh vwdjh* doo fdqglgdwhv zloo dozd|v lpsohphqw wkhlu lghdo srlqwv1 Vlploduo|/
jlyhq wkdw wkh rqo| surplvh wkdw lv lqfhqwlyh frpsdwleoh iru wkh fdqglgdwhv lv wkhlu
rzq lghdo srlqw/ lw lv rswlpdo iru wkh yrwhuv qrw wr eholhyh dq| rwkhu surplvh1 Wkxv/
zh kdyh wkdw dw hdfk hohfwlrq wkh zlqqhu zloo eh wkh fdqglgdwh zkrvh lghdo srlqw
lv forvhu wr wkh lghdo srlqw ri wkh phgldq yrwhu +}hur, dqg wkh srolf| lpsohphqwhg
diwhu wkh hohfwlrq zloo eh klv lghdo srlqw1 Lq wklv fdvh/ wkh h{shfwhg sd|r> +sulru wr
wkh uhdol}dwlrq ri wkh fdqglgdwhv* lghdo srlqwv, iru hdfk fdqglgdwh dw hdfk hohfwlrq
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Qrz vxssrvh wkdw fdqglgdwh - kdv d edg uhsxwdwlrq/ zklfk phdqv wkdw yrwhuv
46zloo eholhyh wkdw kh zloo lpsohphqw klv lghdo srlqw/ dqg fdqglgdwh u kdv d jrrg
uhsxwdwlrq/ wkdw lv/ yrwhuv eholhyh doo surplvhv kh pdnhv wkdw duh frqvlvwhqw zlwk
wkh lqfhqwlyh frpsdwlelolw| frqvwudlqwv1
Zh vwduw e| dvvxplqj wkdw yrwhuv eholhyh doo surplvhv pdgh e| fdqglgdwh
u wkdw duh ohvv wkdq d glvwdqfh _ iurp klv lghdo srlqw1 Wkhq/ vroylqj iru wkh
htxloleulxp vwudwhjlhv/ zh zloo ?qg wkh pd{lpdo _ wkdw lv frqvlvwhqw zlwk lqfhqwlyh
frpsdwlelolw|1
Li ￿%u ￿% -/ fdqglgdwh u zlqv e| surplvlqj klv lghdo srlqw1 Lq wklv fdvh/ kh
grhv qrw qhhg wr pdnh dq| surplvhv/ dqg rewdlqv wkh pd{lpdo srvvleoh xwlolw|1
Li ￿%u :% -c fdqglgdwh u orvhv li kh grhv qrw pdnh dq| surplvh ru li kh fdqqrw
fuhgleo| surplvh d srolf| wkdw lv forvhu wr wkh lghdo srlqw ri wkh phgldq yrwhu wkdq
%-1 Lq wklv fdvh fdqglgdwh - zlqv wkh hohfwlrq dqg lpsohphqwv %-Ø Rwkhuzlvh/
fdqglgdwh u pd| fuhgleo| surplvh d srolf| ￿%- wkdw/ iru wkh phgldq yrwhu lv dw
ohdvw dv jrrg dv %-1 Pdnlqj d surplvh wkdw doorzv klp wr zlq wkh hohfwlrq lv d
ehwwhu vwudwhj| iru u wkdq doorzlqj - wr zlq/ vlqfh kh jhwv d kljkhu xwlolw| hyhq li
kh ghflghv wr ixo?oo klv surplvh=
￿u E￿%-￿’%u n %- :￿ u E%-￿’%u ￿ %-Ø
Wkxv/ lq htxloleulxp fdqglgdwh u surplvhv srolf| ￿%-1 Yrwhuv zloo eholhyh klp
rqo| li kh kdv d jrrg uhsxwdwlrq/ dqg li lpsohphqwlqj ￿%- lv lqfhqwlyh frpsdwleoh
iru fdqglgdwh u/ wkdw lv/ li wkh jdlq kh rewdlqv iurp ixo?oolqj klv surplvh lq whupv ri
ixwxuh h{shfwhg sd|r>v lv odujhu wkdq wkh frvw ri uhqhjlqj1 Lq wklv fdvh fdqglgdwh
u zlqv wkh hohfwlrq<1
Wkh frvw ri uhqhjlqj lv wkh gl>huhqfh ehwzhhq klv ixwxuh h{shfwhg sd|r> li
kh pdlqwdlqv d jrrg uhsxwdwlrq/ dqg klv ixwxuh h{shfwhg sd|r> li kh orvhv klv
uhsxwdwlrq/ jlyhq wkdw fdqglgdwh - grhv qrw kdyh d jrrg uhsxwdwlrq1
Ohw æC￿ E_￿ ghqrwh wkh rqh0hohfwlrq h{shfwhg xwlolw| iru d fdqglgdwh wkdw kdv
d jrrg uhsxwdwlrq zkhq klv rssrqhqw kdv d edg uhsxwdwlrq1 Vlploduo| ohw æ￿￿E_￿
ghqrwh wkh rqh0hohfwlrq h{shfwhg xwlolw| iru hdfk fdqglgdwh zkhq erwk kdyh d edg





















<Revhuyh wkdw hyhq wkrxjk zkhq fdqglgdwh O surplvhv ￿{U wkh phgldq yrwhu lv lqgl>huhqw
ehwzhhq wkh wzr fdqglgdwhv1 Zh dvvxph wkdw zkhq d yrwhu lv lqgl>huhqw ehwzhhq wkh wzr
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Jlyhq wkh rqh0hohfwlrq h{shfwhg sd|r>v/ zh fdq frpsxwh wkh h{shfwhg ixwxuh







Vlploduo| wkh ixwxuh h{shfwhg sd|r>v iru d fdqglgdwh zlwk d edg uhsxwdwlrq






Wkxv zh rewdlq wkh frvw ri uhqhjlqj dv d ixqfwlrq ri wkh pd{lpdo surplvh eh0
olhyhg e| yrwhuv dqg wkh glvfrxqw idfwru1 Ohw ￿7 E_(B￿ ghqrwh wkh frvw ri uhqhjlqj1
Wkhq zh kdyh wkdw
￿






￿ ￿ E￿ ￿ _￿
￿￿
Wkh jdlq iurp uhqhjlqj= wkh pd{lpdo jdlq d fdqglgdwh pd| rewdlq iurp uhqhj0
lqj ri d surplvh lv _/ wkdw lv wkh pd{lpdo gl>huhqfh lq xwlolw| ehwzhhq lpsohphqw0
lqj wkh srolf| kh surplvhg dqg lpsohphqwlqj klv lghdo srlqw1 Wkhuhiruh/ lw lv
dq rswlpdo vwudwhj| iru fdqglgdwh u wr ixo?oo doo surplvhv wkdw duh dw prvw dw d
glvwdqfh _ iurp klv lghdo srlqw/ zkhuh _ vdwlv?hv _ Ø ￿7 E_(B￿
Lw lv dovr dq rswlpdo vwudwhj| iru wkh yrwhuv wr eholhyh doo surplvhv wkdw duh
dw prvw dw d glvwdqfh _ iurp wkh fdqglgdwh*v lghdo srlqw/ zlwk _ vxfk wkdw _ Ø
￿7 E_(B￿/ vlqfh lq htxloleulxp wkh| zloo eh ixo?oohg1
Zh ghqrwh e| _7 wkh ydoxh ri _ wkdw vroyhv
_ ’ ￿
7 E_(B￿
_7 lv wkh pd{lpdo surplvh wkdw d fdqglgdwh zloo dozd|v ixo?oo/ dqg lw lv dovr
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￿3B zh kdyh wkdw lq htxloleulxp
+vhh ?jxuh 6,=
l, iru B Ø
￿
2 zh pxvw kdyh _7 ’f / qr surplvhv duh eholhyhg
48ll, iru ￿
2 ￿B￿￿
e zh pxvw kdyh f ￿_ 7 ￿ ￿/v r p hs u r p l v h vp d |e he h o l h y h g
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e Ø B Ø ￿ zh pxvw kdyh _7 ’￿ c doo surplvhv pd| eh eholhyhg1
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Qrwlfh wkdw wkh pd{lpdo surplvh eholhyhg lq htxloleulxp lv dq lqfuhdvlqj ixqf0






e3DB Ł f1 Wkxv/ dv wkh glvfrxqw
idfwru lqfuhdvhv/ wkh ydoxh ri uhsxwdwlrq +wkh frvw ri uhqhjlqj, lqfuhdvhv/ dqg lw
lpsolhv wkdw odujhu surplvhv zloo eh nhsw dqg eholhyhg lq htxloleulxp1
Qrwh dovr wkdw vlqfh
Y2￿7E_￿
Y_2 ’ ￿ 2B
￿3B E￿ ￿ _￿ Ø f zh kdyh wkdw wkh frvw ri
uhqhjlqj lv d frqfdyh ixqfwlrq1 Wklv lv lqwxlwlyho| sodxvleoh vlqfh d fdqglgdwh rqo|
ehqh?wv iurp dq lqfuhdvh ri wkh vhw ri fuhgleoh surplvhv/ wkdw lv/ dq lqfuhdvh lq
_7 EB￿/ zkhq klv lghdo srlqw lv pruh wkdq d glvwdqfh _7 EB￿ iurp wkh phgldq yrwhu*v
lghdo srlqw/ dqg wkh suredelolw| ri wklv hyhqw lv orzhu wkh odujhu wkh ydoxh ri _7 EB￿Ø
Qrz frqvlghu wkh fdvh lq zklfk erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq1 Ohw
æCC E_￿ ghqrwh wkh rqh hohfwlrq h{shfwhg xwlolw| iru d fdqglgdwh wkdw kdv d jrrg
uhsxwdwlrq zkhq erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq1 Vlploduo| ohw æ￿CE_￿
ghqrwh wkh rqh hohfwlrq h{shfwhg xwlolw| iru d fdqglgdwh zkr kdv d edg uhsxwdwlrq
zkhq klv rssrqhqw kdv d jrrg uhsxwdwlrq1 Dv ehiruh zh vwduw e| dvvxplqj wkdw
yrwhuv eholhyh doo surplvhv wkdw duh dw prvw d glvwdqfh _ dzd| iurp wkh lghdo
srlqw ri wkh fdqglgdwh1 Zh wkhq orrn iru d ixqfwlrq _( EB￿ wkdw fkdudfwhul}hv
wkh pd{lpdo surplvh wkdw fdqglgdwhv zloo ixo?oo dqg yrwhuv zloo eholhyh li erwk
fdqglgdwhv kdyh d jrrg uhsxwdwlrq1 Zkhq erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq/
wkdw lv/ erwk fdqglgdwhv fdq pdnh fuhgleoh surplvhv/ wkh pd{lpdo surplvh wkdw
lv lqfhqwlyh frpsdwleoh frxog eh gl>h u h q ww k d qw k hr q hz hi r x q gl qw k hf d v hl q
zklfk rqo| rqh fdqglgdwh fdq pdnh fuhgleoh surplvhv1 Jlyhq wkh dvvxpswlrqv ri












































Lq wklv fdvh wkh ixwxuh h{shfwhg sd|r> iru d fdqglgdwh zkr kdv d jrrg uhsx0









Revhuyh wkdw zkhq erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq/ wkhlu sd|r>vd u h
lqghshqghqw ri wkh vl}h ri wkh vhw ri fuhgleoh surplvhv1 Wklv lv gxh wr wkh olqhdulw|
ri wkh fdqglgdwhv* xwlolw| ixqfwlrqv= lq h{shfwdwlrq wkh lqfuhdvh lq xwlolw| wkdw d
fdqglgdwh uhfhlyhv ehfdxvh klv rssrqhqw fdq pdnh surplvhv frpshqvdwhv iru wkh
orvh lq xwlolw| kh rewdlqv iurp ixo?oolqj klv surplvhv1 Vlploduo|/ wkh ixwxuh h{shfwhg





















Revhuyh wkdw wkh h{shfwhg ixwxuh sd|r> iru d fdqglgdwh zlwk d edg uhsxwdwlrq
zkhq klv rssrqhqw kdv d jrrg uhsxwdwlrq lv d ixqfwlrq ri wkh pd{lpdo surplvh
wkdw yrwhuv eholhyh zkhq rqo| rqh fdqglgdwh fdq pdnh surplvhv/ wkdw lv wkh ydoxh
_7 EB￿ wkdw zh irxqg iru wkh suhylrxv fdvh/ zkloh wkh h{shfwhg ixwxuh sd|r>vi r ud
fdqglgdwh zlwk d jrrg uhsxwdwlrq zkhq klv rssrqhqw dovr kdv d jrrg uhsxwdwlrq
lv lqghshqghqw ri _1 Wkxv zkhq erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq wkh frvw
ri uhqhjlqj iru d fdqglgdwh lv jlyhq e|
￿










Frpsdulqj wklv frvw zlwk wkh uhvxowv irxqg iru wkh fdvh lq zklfk rqo| rqh









Wkdw lv/ wkh frvw ri uhsxwdwlrq zkhq erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq htxdov
wkh ydoxh ri pdlqwdlqlqj d jrrg uhsxwdwlrq iru d fdqglgdwh zkhq klv rssrqhqw kdv
d edg uhsxwdwlrq/ wkhuhiruh lw lv htxdo wr wkh pd{lpdo surplvh wkdw yrwhuv eholhyh
zkhq rqo| rqh fdqglgdwh kdv d jrrg uhsxwdwlrq1 Wklv lpsolhv wkdw zh pxvw kdyh
4:_( EB￿’_7 EB￿c wkdw lv/ li erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq/ wkh pd{lpdo
surplvhv wkdw duh jrlqj wr eh ixo?oohg e| fdqglgdwhv dqg eholhyhg e| yrwhuv lq
htxloleulxp duh wkh vdph dv lq wkh fdvh lq zklfk rqo| rqh fdqglgdwh kdv d jrrg
uhsxwdwlrq1
_7 EB￿ fkdudfwhul}hv dq htxloleulxp lq zklfk wkh surplvhv wkdw yrwhuv eholhyh duh
doo wkh surplvhv wkdw duh lqfhqwlyh frpsdwleoh1 Zh rewdlq wkdw/ lq wkh htxloleulxp
zh kdyh dqdo|}hg/ erwk fdqglgdwhv ixo?oo doo wkh surplvhv wkh| pdnh/ dqg yrwhuv
eholhyh doo surplvhv wkdw duh pdgh lq htxloleulxp= erwk fdqglgdwhv pdlqwdlq d
jrrg uhsxwdwlrq ryhu wlph1 Exw wkhuh lv d frqwlqxxp ri htxloleuld zlwk vlplodu
fkdudfwhulvwlfv= iru doo _ Ø _7c wkhuh lv dq htxloleulxp lq zklfk yrwhuv eholhyh
surplvhv xs wr d glvwdqfh _ dzd| iurp wkh fdqglgdwh*v lghdo srlqw1
Rxu dqdo|vlv |lhogv vrph vlpsoh exw lqwhuhvwlqj frpsdudwlyh vwdwlfv1 Lq jhqhudo/
zh vkrxog h{shfw wr vhh wkdw fdqglgdwhv zlwk kljk suredelolw| ri zlqqlqj lq wkh
ixwxuh duh pruh olnho| wr ixo?o ow k h l us u r p l v h vd q gy r w h u vd u hp r u ho l n h o |w re h o l h y h
surplvhv iurp wkhvh fdqglgdwhv1 Wkxv surplvhv duh pruh olnho| wr eh eholhyhg dw
w k hv d p hw l p hw k d wf d q g l g d w h vd u ho h v vo l n h o |w rp d n hw k h p 1
Vlploduo|/ doo hovh htxdo/ |rxqjhu fdqglgdwhv duh pruh olnho| wr ixo?oo wkhlu
surplvhv/ vlqfh wkh| kdyh d orqjhu wlph krul}rq wr frqvlghu/ dqg wkxv wkhlu uhsx0
wdwlrq lv pruh ydoxdeoh1 Krzhyhu/ wkhuh pd| eh wklqjv olnh vhqlrulw| h>hfwv wkdw
fdxvh |rxqjhu fdqglgdwhv wr kdyh vpdoohu fkdqfhv ri ehlqj hohfwhg lq wkh ixwxuh1
Wklv zrxog zrun lq wkh rssrvlwh gluhfwlrq1
Qrwh wkdw wkh h{shfwhg ydoxh ri pdlqwdlqlqj d jrrg uhsxwdwlrq iru d fdqglgdwh






















Wkdw wkh ydoxh ri d jrrg uhsxwdwlrq lv lqghshqghqw ri wkh rssrqhqw*v uhsxwd0
wlrq lv gxh wr wkh olqhdulw| dvvxphg lq wkh xwlolw| ixqfwlrqv1
Zh dovr dqdo|}h wkh h>hfwv ri pdlqwdlqlqj d jrrg uhsxwdwlrq rq wkh zhoiduh
ri wkh phgldq yrwhu1 Wkh phgldq yrwhu*v h{shfwhg xwlolw| iurp hdfk hohfwlrq dv d




















Y_ : f iru f Ø _ Ø ￿1 Wkxv/ wkh phgldq yrwhu lv ehwwhu r> zkhq
erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq ehfdxvh doo surplvhv duh pdgh wrzdug
wkh phgldq yrwhu*v lghdo srlqw1 Lq htxloleulxp/ erwk fdqglgdwhv kdyh d jrrg
uhsxwdwlrq dqg wkh xwlolw| ri wkh phgldq yrwhu lqfuhdvhv zlwk wkh vl}h ri wkh vhw ri
fuhgleoh surplvhv1
Wkh suredelolw| wkdw d yrwhu lv ehwwhu r> zkhq fdqglgdwhv fdq pdnh fuhgleoh
surplvhv wkdq zkhq qr surplvhv duh fuhgleoh ghfuhdvhv zlwk wkh devroxwh ydoxh ri
wkh lghdo srlqw ri wkh yrwhu1 Lq sduwlfxodu wklv lpsolhv wkdw wkh yrwhu prvw idyruhg
e| wkh fuhglelolw| ri surplvhv lv wkh phgldq yrwhu1 Yrwhuv zlwk lghdo srlqwv dw
wkh h{wuhphv ri wkh srolf| vsdfh rewdlq wkh vdph h{shfwhg xwlolw| zkhq erwk fdq0
glgdwhv kdyh d jrrg uhsxwdwlrq dv zkhq erwk fdqglgdwhv kdyh d edg uhsxwdwlrq1
Wkh uhdvrq lv wkdw iru hdfk uhdol}dwlrq ri wkh fdqglgdwhv* lghdo srlqwv vxfk wkdw
d yrwhu*v xwlolw| ghfuhdvhv zkhq vrph surplvhv duh fuhgleoh/ wkhuh lv dqrwkhu uh0
dol}dwlrq +v|pphwulf, ri wkh fdqglgdwhv* lghdo srlqwv vxfk wkdw wkh yrwhuv* xwlolw|
lqfuhdvhv e| wkh vdph dprxqw zkhq surplvhv duh fuhgleoh1 Wkxv/ yrwhuv* xwlolw|
fdq rqo| lqfuhdvh zlwk wkh vl}h ri wkh vhw ri fuhgleoh surplvhv1
81 H{whqvlrq wr frqfdyh xwlolw| ixqfwlrqv
Xs wr qrz zh kdyh dvvxphg wkdw wkh xwlolw| ixqfwlrq ri wkh fdqglgdwhv zdv olqhdu
zlwk uhvshfw wr wkh glvwdqfh ehwzhhq wkhlu lghdo srlqw dqg wkh lpsohphqwhg srolf|1
Lq wklv vhfwlrq zh zloo dvvxph wkdw wklv ixqfwlrq lv frqfdyh1 Irupdoo| zh dvvxph
wkdw iru doo ￿
L￿ E%￿’￿m%￿ ￿ %m
&
zkhuh & Ł ￿ phdvxuhv wkh ghjuhh ri frqfdylw|/ wkdw lv/ wkh odujhu wkh ydoxh ri
& wkh odujhu wkh ghjuhh ri frqfdylw|1 D fdqglgdwh zlwk d vwulfwo| frqfdyh xwlolw|
ixqfwlrq/ &:￿c vx>huv pruh wkdq fdqglgdwh zlwk d olqhdu xwlolw| ixqfwlrq +& ’￿ ,
iurp wkh lpsohphqwdwlrq ri srolflhv wkdw duh idu dzd| iurp klv lghdo srlqw1 Lq d
vhqvh/ wkh ghjuhh ri frqfdylw| ri wkh xwlolw| ixqfwlrq lv d phdvxuh ri wkh lqwhqvlw|
ri wkh fdqglgdwh*v srolwlfdo suhihuhqfhv1
Zh vkrxog h{shfw wkdw wkh ydoxh ri pdlqwdlqlqj d jrrg uhsxwdwlrq iru d fdq0
glgdwh lv odujhu wkh odujhu wkh ghjuhh ri frqfdylw| ri klv suhihuhqfhv/ vlqfh klv
xwlolw| orvv iurp orvlqj dq hohfwlrq lqfuhdvhv zlwk wkh ghjuhh ri frqfdylw|/ zkloh
klv xwlolw| zkhq kh zlqv +hyhq zlwk d surplvh gl>huhqw iurp klv lghdo srlqw, lv
qrw d>hfwhg dv pxfk1 Lq wklv vhfwlrq zh uhsolfdwh wkh deryh dqdo|vlv ri wkh htxl0
oleulxp zlwk ukhwrulf zkhq fdqglgdwhv* xwlolw| ixqfwlrqv duh frqfdyh1 Zh dvvxph
wkdw erwk fdqglgdwhv* xwlolw| h{klelw wkh vdph ghjuhh ri frqfdylw|1 Zh ?qg wkdw
4<wkh vhw ri fuhgleoh fdpsdljq surplvhv iurp fdqglgdwhv zlwk pruh frqfdyh xwlolw|
ixqfwlrqv duh odujhu1
Zh ?uvw frqvlghu wkh fdvh lq zklfk erwk fdqglgdwhv kdyh d edg uhsxwdwlrq1 Dv
ehiruh/ vlqfh qr surplvhv duh hyhu eholhyhg e| yrwhuv/ wkh frvw ri uhqhjlqj lv }hur
dqg wkhuhiruh dw wkh r!fh vwdjh doo fdqglgdwhv dozd|v lpsohphqw wkhlu lghdo srlqw1
Dw hdfk hohfwlrq wkh zlqqhu zloo eh wkh fdqglgdwh zkrvh lghdo srlqw lv forvhu wr
wkh phgldq yrwhu*v lghdo srlqw1 Wkh h{shfwhg sd|r> +sulru wr wkh uhdol}dwlrq ri









E& n￿ ￿E & n2 ￿
Revhuyh wkdw wkh h{shfwhg sd|r> lq wklv fdvh lv vwulfwo| ghfuhdvlqj zlwk wkh




2&n￿ d2& n￿￿ E& n￿ ￿E & n2 ￿* ?2 o￿ E2& n￿ ￿
E& n￿ ￿
2 E& n2 ￿
2 ￿ f
Qrz vxssrvh wkdw fdqglgdwh u kdv d jrrg uhsxwdwlrq dqg fdqglgdwh - kdv d
edg uhsxwdwlrq1 Dv ehiruh/ zh ?uvw dvvxph wkdw yrwhuv eholhyh doo surplvhv pdgh
e| fdqglgdwh u wkdw duh ohvv wkdq d glvwdqfh _ iurp klv lghdo srlqw/ dqg zh wkhq
ghwhuplqh wkh pd{lpdo _ wkdw lv frqvlvwhqw zlwk lqfhqwlyh frpsdwlelolw|1
Wkh jdlq iurp uhqhjlqj= wkh pd{lpdo jdlq wkdw d fdqglgdwh pd| rewdlq iurp
uhqhjlqj rq d surplvh lv _&c wkdw lv/ wkh pd{lpdo gl>huhqfh lq xwlolw| ehwzhhq
lpsohphqwlqj wkh surplvhg srolf| dqg lpsohphqwlqj klv lghdo srlqw1
Wkh frvw ri uhqhjlqj lv wkh gl>huhqfh ehwzhhq klv ixwxuh h{shfwhg sd|r> li
kh pdlqwdlqv d jrrg uhsxwdwlrq/ dqg klv ixwxuh h{shfwhg sd|r> li kh orvhv klv
uhsxwdwlrq/ jlyhq wkdw fdqglgdwh - kdv d edg uhsxwdwlrq1 Lq wklv fdvh zh kdyh
























Dv ehiruh/ jlyhq wkh rqh0hohfwlrq h{shfwhg sd|r>v/ zh fdq frpsxwh wkh h{0
shfwhg ixwxuh sd|r>v iru d fdqglgdwh zlwk d jrrg uhsxwdwlrq jlyhq klv rssrqhqw
uhsxwdwlrq/ dqg wkhq frpsxwh wkh frvw ri uhqhjlqj dv wkh gl>huhqfh ehwzhhq wkhp=
h ￿
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53Zkhq erwk fdqglgdwhv* xwlolw| ixqfwlrq lv frqfdyh zh kdyh wkdw wkh frvw ri
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Wkhuhiruh/ lw lv rswlpdo iru fdqglgdwh u wr ixo?oo doo surplvhv wkdw duh dw prvw
dg l v w d q f h_ iurp klv lghdo srlqw/ zkhuh _ vdwlv?hv=
_
& Ø h ￿
7 E_(Bc&￿Ø
Lw lv dovr rswlpdo iru wkh yrwhuv wr eholhyh doo surplvhv wkdw duh dw prvw d glvwdqfh
_ wkdw vdwlvi| wkh suhylrxv lqhtxdolw|/ vlqfh lq htxloleulxp wkh| zloo eh ixo?oohg1
Revhuyh wkdw wkh frvw ri uhqhjlqj lv lqfuhdvlqj zlwk wkh dprxqw ri surplvhv
eholhyhg e| yrwhuv43=
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Wkh frvw ri uhqhjlqj lv dovr d frqfdyh ixqfwlrq ri wkh dprxqw ri surplvhv
eholhyhg e| yrwhuv=
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Rq wkh rwkhu kdqg/ wkh jdlqv iurp uhqhjlqj/ _&c duh dq lqfuhdvlqj dqg frqyh{
ixqfwlrq ri wkh dprxqw ri surplvhv eholhyhg e| yrwhuv1
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54Wklv lpsolhv wkdw wkh frvw ri uhqhjlqj dqg wkh jdlqv iurp uhqhjlqj lqwhuvhfw
dw prvw dw rqh vlqjoh srlqw zkhq _ 5 dfc￿oØ Wkxv/ wkhuh lv d ydoxh ri _ iru zklfk
_& ’ ￿7 E_(Bc&￿/ zklfk ghwhuplqhv wkh pd{lpdo surplvh eholhyhg e| yrwhuvØ Ohw
h _7 ghqrwh wklv ydoxh1 Dv ehiruh zh kdyh wkdw +vhh ?jxuh 9,=
h _7 EBc&￿’f ￿s B ’f
f ￿ h _7 EBc&￿ ￿ ￿ ￿s f ￿B￿ ￿
￿n 2&n￿32
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Revhuyh wkdw zkhq fdqglgdwhv* xwlolw| ixqfwlrqv duh vwulfwo| frqfdyh/ wkhuh
d u hd o z d | vv r p hs u r p l v h vg l >huhqw iurp wkh fdqglgdwhv* lghdo srlqwv wkdw duh
eholhydeoh e| yrwhuv/ dv orqj dv wkh glvfrxqw idfwru lv juhdwhu wkdq }hur1 Dqg dv lq





￿3B Ł f1 Ilqdoo|/ li wkh glvfrxqw idfwru lv
vx!flhqwo| odujh/ doo surplvhv duh lqfhqwlyh frpsdwleoh1
Zh fdq dovr vkrz wkdw wkh pd{lpdo surplvh eholhyhg e| yrwhuv lqfuhdvhv zlwk




vlqfh wkh frvw ri uhqhjlqj iru hdfk ydoxh ri _ lqfuhdvhv zlwk wkh ghjuhh ri frqfdylw|
zh kdyh wkdw44
Y h ￿7 E_(Bc&￿
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Qrz frqvlghu wkh fdvh lq zklfk erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq1 Zh
?uvw frpsxwh wkh rqh0hohfwlrq h{shfwhg sd|r>v iru d fdqglgdwh wkdw kdv d jrrg
44Wklv lv wuxh vlqfh=
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55uhsxwdwlrq dqg wkhq d edg uhsxwdwlrq/ jlyhq wkdw wkh rssrqhqw kdv d jrrg uhs0
xwdwlrq1 Zh dvvxph wkdw yrwhuv eholhyh surplvhv iurp hlwkhu fdqglgdwh wkdw duh
dw prvw glvwdqfh _ iurp wkh fdqglgdwh*v lghdo srlqw/ dqg zh orrn iru d ixqfwlrq
h _( EBc&￿ wkdw fkdudfwhul}hv wkh pd{lpdo surplvh wkdw fdqglgdwhv zloo ixo?oo +dqg/
khqfh/ yrwhuv zloo eholhyh, jlyhq wkdw erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq1
Wkh rqh0hohfwlrq h{shfwhg sd|r> iru d fdqglgdwh zlwk d jrrg uhsxwdwlrq zkhq klv




































Zkhq frpsxwlqj wkh h{shfwhg xwlolw| iru d fdqglgdwh zlwk d edg uhsxwdwlrq
zkhq klv rssrqhqw kdv d jrrg uhsxwdwlrq/ zh qhhg wr wdnh lqwr dffrxqw wkdw wkh
































Dv ehiruh/ jlyhq wkh rqh0hohfwlrq h{shfwhg xwlolwlhv zh ?qg wkh ydoxh ri wkh
ixwxuh h{shfwhg sd|r>v/ dqg wkh frvw ri uhqhjlqj dv
h ￿









Xvlqj wkh suhylrxv h{suhvvlrqv zh rewdlq wkh frvw ri uhqhjlqj dv d ixqfwlrq
ri wkh vl}h ri wkh vhw ri fuhgleoh surplvhv zkhq wkh wzr fdqglgdwhv kdyh d jrrg
uhsxwdwlrq/ iru hdfk pd{lpdo dprxqw ri fuhgleoh surplvhv zkhq rqo| rqh fdqglgdwh



























Iluvw qrwlfh wkdw iru doo h _7 EBc&￿ : f li yrwhuv eholhyh qr surplvhv rwkhu wkdq
wkh fdqglgdwhv* lghdo srlqwv +zkhq erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq,/ wkh
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Wklv lpsolhv wkdw wkh frvw ri orvlqj d jrrg uhsxwdwlrq iru rqh ri wkh fdqglgdwhv/
zkhq erwk kdyh d jrrg uhsxwdwlrq pljkw eh srvlwlyh/ hyhq li qr surplvhv duh ehlqj
eholhyhg e| yrwhuv1 Wklv fdq kdsshq li vrph surplvhv duh eholhyhg e| yrwhuv rqo|
zkhq d vlqjoh fdqglgdwh kdv d jrrg uhsxwdwlrq1 Wkh uhdvrq iru wklv dqrpdo| lv
wkdw li d fdqglgdwh zhuh wr orvh klv uhsxwdwlrq wkh| zrxog uhyhuw wr wkh vwdwh lq
zklfk rqo| rqh fdqglgdwh kdv d jrrg uhsxwdwlrq/ wkdw lv d vwdwh lq zklfk wkh
dprxqw ri fuhgleoh surplvhv lv jlyhq e| h _7 : f1 Lq wkdw vwdwh wkh fdqglgdwh zlwk
d edg uhsxwdwlrq lv zruvh r> wkdq zkhq erwk kdyh jrrg uhsxwdwlrqv/ hyhq li qr
surplvhv duh eholhyhg lq wkdw fdvh1
Ixuwkhupruh/ zh kdyh wkdw wkh frvw ri uhqhjlqj lq wklv fdvh lv lqfuhdvlqj zlwk
w k hv l } hr iw k hv h wr ie h o l h y d e o hs u r p l v h v 45=
















Zh fdq dovr vkrz wkdw iru orz ydoxhv ri _/ h ￿( E_(Bc&￿ lv d frqyh{ ixqfwlrq ri
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Iru d jlyhq ydoxh ri & wkh pd{lpdo fuhgleoh surplvh/ ghqrwhg e| h _( EBc&￿ lv
jlyhq e| wkh odujhvw ydoxh ri _ wkdw vdwlv?hv +vhh ?jxuh :,=
h ￿
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57Lq wklv fdvh zh dovr kdyh wkdw wkh vl}h ri wkh vhw ri fuhgleoh surplvhv lqfuhdvhv
zlwk wkh ydoxh ri wkh glvfrxqw idfwru/ li h _( EBc&￿ : f=
h _( EBc&￿’f ￿s B ’f










Ilqdoo|/ zh kdyh wkdw wkh frvw ri uhqhjlqj iru doo _ lv dq lqfuhdvlqj ixqfwlrq ri




Vlqfh zh kdyh douhdg| vkrzq ehiruh wkdw wkh jdlq iurp uhqhjlqj iru doo _ gh0
fuhdvhv zlwk &c zh rewdlq wkdw wkh ydoxh ri wkh pd{lpdo fuhgleoh surplvh lqfuhdvhv









Rq wkh sd|r>v ri fdqglgdwhv dqg yrwhuv zlwk frqfdylw|= Zkhq fdqglgdwhv* xwlo0
lw| ixqfwlrqv zhuh olqhdu/ wkhlu h{shfwhg xwlolwlhv zhuh xqd>hfwhg e| wkh nlqg ri
uhsxwdwlrq wkdw wkh| kdg dv orqj dv erwk fdqglgdwhv kdg wkh vdph nlqg ri uhsx0
wdwlrq1 Zkhq erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq/ lw zdv htxdoo| olnho| wkdw
d jlyhq fdqglgdwh zloo eh khoshg ru kxuw e| klv uhsxwdwlrq1 Zkhq d fdqglgdwh*v
lghdo srlqw lv forvhu wr wkh phgldq yrwhu/ kh zloo zlq zkhwkhu erwk fdqglgdwhv
kdyh d jrrg ru d edg uhsxwdwlrq1 Zkhq erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq/
lq htxloleulxp vxfk d fdqglgdwh zloo pdnh d surplvh/ dqg khqfh eh zruvh r> wkdq
li erwk kdyh kdg d edg uhsxwdwlrq/ lq zklfk fdvh kh frxog kdyh zrq e| surplvlqj
klv lghdo srlqw1 Rq wkh rwkhu kdqg/ li klv rssrqhqw*v lghdo srlqw lv forvhu wr wkh
46Wklv lv wuxh vlqfh=
4, h FG +3>￿>n, lqfuhdvhv zlwk n
5, h FG +4>￿>n, lqfuhdvhv zlwk n
6,
C h FG+g>￿>n,
Cg lqfuhdvhv vwulfwo| zlwk n iru doo g 5 +3>4,=
Wkhq zh pxvw kdyh wkdw li n?n 3 wkhq iru doo g?g 3
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58phgldq yrwhu/ wklv fdqglgdwh ehqh?wv iurp kdylqj d jrrg uhsxwdwlrq1 Zlwk olqhdu
xwlolw| ixqfwlrqv/ wkhvh h{dfwo| r>vhw/ dqg wkh fdqglgdwhv* h{shfwhg xwlolw| zkhq
erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq lv wkh vdph dv zkhq qhlwkhu grhv1
Wkh vwru| lv gl>huhqw zlwk frqfdyh xwlolw| ixqfwlrqv1 Zkhq erwk fdqglgdwhv
kdyh d jrrg uhsxwdwlrq/ wkh htxloleulxp srolflhv hqdfwhg zloo eh forvhu wr wkh
phgldq yrwhu wkdq wkh| zrxog eh li erwk fdqglgdwhv kdg d edg uhsxwdwlrq1 Wklv
frqyhujhqfh wrzdug wkh phgldq yrwhu lv ehqh?fldo wr fdqglgdwhv/ krzhyhu/ zlwk
vwulfwo| frqfdyh xwlolw| ixqfwlrqv1 Zkhq d fdqglgdwh lv irufhg wr pryh klv srolf|
fkrlfh wrzdug wkh phgldq yrwhu*v lghdo srlqw ehfdxvh erwk fdqglgdwhv kdyh d jrrg
uhsxwdwlrq/ wkh orvv lv qrw dv odujh dv wkh jdlq kh jhwv iurp klv rssrqhqw*v grlqj
wkh vdph wklqj1 Khqfh/ zlwk frqfdyh xwlolw| ixqfwlrqv/ fdqglgdwhv* h{shfwhg xwlolw|
lv odujhu zkhq erwk fdqglgdwhv kdyh d jrrg uhsxwdwlrq wkdq zkhq erwk fdqglgdwhv
kdyh d edg uhsxwdwlrq/ dqg wkh juhdwhu wkh ghjuhh ri frqfdylw|/ wkh juhdwhu wkh
gl>huhqfh ehwzhhq wkh wzr1
Fdqglgdwhv* zhoiduh lqfuhdvhv lq rxu prgho ehfdxvh ri wkh srolf| frqyhujhqfh
wkdw d jrrg uhsxwdwlrq jhqhudwhv1 Wkhuh lv d vlplodu zhoiduh lqfuhdvh wkdw uhvxowv
iurp srolf| frqyhujhqfh lq Dohvlqd +4<;;, dqg Gl{lw/ Jurvvpdq dqg Jxo +5333,1
Lq wkrvh sdshuv/ srolf| frqyhujhqfh dulvhv wkurxjk wdflw frrshudwlrq ehwzhhq wzr
sduwlhv wkdw prghudwh wkhlu srolflhv zkhq lq r!fh1 Dowkrxjk wkh zhoiduh ehqh0
?wv lq wkhvh sdshuv/ dv lq rxu sdshu/ duh gxh wr srolf| frqyhujhqfh/ wkh srolf|
frqyhujhqfh wkdw zh rewdlq zkhq zh dvvxph olqhdu xwlolw| ixqfwlrqv vwhpv iurp
wkh lqwhudfwlrqv ehwzhhq wkh yrwhuv dqg wkh fdqglgdwhv/ udwkhu wkdq ehwzhhq wkh
fdqglgdwhv wkhpvhoyhv1
91 Udqgrp phgldq yrwhu
Lq wkh prgho dqdo|}hg lq wkh suhylrxv vhfwlrqv ri wklv sdshu zh dvvxph wkdw wkh
lghdo srlqwv ri wkh fdqglgdwhv fkdqjh iurp hohfwlrq wr hohfwlrq dqg wkdw wkh lghdo
srlqw ri wkh phgldq yrwhu grhv qrw fkdqjh ryhu wlph1 Wkhvh dvvxpswlrqv fdq
eh lqwhusuhwhg dv yrwhuv kdylqj vwdeoh suhihuhqfhv/ zlwk wkh lvvxhv fkdqjlqj iurp
hohfwlrq wr hohfwlrq1 Iru lqvwdqfh/ lq rqh shulrg wkh pdlq fdpsdljq lvvxh/ dqg
wkhuhiruh wkh fdqglgdwhv* surplvhv/ duh rq wd{ uhirup/ wkh qh{w hohfwlrq wkh lvvxh
lv deruwlrq/ hwf1 Dw hdfk hohfwlrq wkh lghdo srlqw ri wkh phgldq yrwhuv lv qrupdol}hg
wr eh }hur/ dqg wkh fdqglgdwhv* lghdo srlqwv duh gl>huhqw uh hfwlqj wkh gl>huhqw
uhodwlyh srvlwlrqv ri doo djhqwv iru hdfk vshfl?f lvvxh1 Lq rqh vhqvh/ wklv fdq eh
wkrxjkw ri dv d prgho ri vkruw0whup srolflhv1
Lq wklv vhfwlrq zh ghvfuleh dq dowhuqdwlyh prgho lq zklfk wkh srolflhv duh
59orqj0whup srolflhv1 Khuh zh dvvxph wkdw fdqglgdwhv* lghdo srlqwv duh ?{hg dw doo
hohfwlrqv/ dqg wkdw wkh lghdo srlqw ri wkh phgldq yrwhu fkdqjhv dfurvv hohfwlrqv1
Wklv yduldwlrq ri wkh prgho fdq eh lqwhusuhwhg dv wkh fdqglgdwhv kdylqj orqj uxq/
vwdeoh lghdo srlqwv ryhu vrph srolf|/ vd| lqfrph glvwulexwlrq1 Wkh dvvxpswlrq wkdw
wkh lghdo srlqw ri wkh phgldq yrwhu lv udqgrp fdswxuhv wkh lghd wkdw wkh phgldq
yrwhu pd| fkdqjh ryhu wlph gxh wr ghprjudsklf fkdqjhv ru wkdw lqglylgxdo yrwhuv*
suhihuhqfhv pd| fkdqjh gxh wr fkdqjhv lq wkh hfrqrp|1
Frqvlghu wkh iroorzlqj yduldqw ri wkh prgho ghvfulehg suhylrxvo|/ zkhuh wkh
lghdo srlqwv ri wkh fdqglgdwhv duh %u ’fdqg %- ’￿dw hdfk hohfwlrq/ dqg wkh
lghdo srlqw ri wkh phgldq yrwhu 6 dw hdfk hohfwlrq lv dq lqghshqghqw uhdol}dwlrq
ri d xqlirup udqgrp yduldeoh rq wkh lqwhuydo dfc￿o1 Q r w l f hw k d wl qw k l vf d v hw k h
lghdo srlqwv ri wkh fdqglgdwhv duh qrw lqghshqghqw iurp hdfk rwkhu/ dv rssrvhg wr
zkdw zdv dvvxphg lq wkh suhylrxv vhfwlrqv1
Dv ehiruh/ frqvlghu ?uvw wkh fdvh lq zklfk rqh wkh fdqglgdwhv kdv d jrrg
uhsxwdwlrq Eu￿ zkloh wkh rwkhu fdqglgdwh kdv d edg uhsxwdwlrq +-￿Ø Lq wklv fdvh/

































Wkxv wkh frvw ri uhqhjlqj zkhq wkh rssrqhqw kdv d edg uhsxwdwlrq lv
￿











Vlqfh wkh pd{lpdo jdlq iurp uhqhjlqj lv _ zh kdyh wkdw wkh pd{lpdo surplvh
















Dv ehiruh wkh pd{lpdo surplvh wkdw lv fuhgleoh lq htxloleulxp zkhq rqo| rqh
fdqglgdwh kdv d jrrg uhsxwdwlrq lv dq lqfuhdvlqj ixqfwlrq ri wkh glvfrxqw idfwru1





qr surplvhv duh eholhyhg/ dqg iru







5:Qrz frqvlghu wkh fdvh lq zklfk wkh wzr fdqglgdwhv kdyh d jrrg uhsxwdwlrq1
Wkh h{shfwhg sd|r>v iurp rqh hohfwlrq iru fdqglgdwh u duh=
æCCEB￿’￿3_
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Wkhuhiruh/ lq wklv fdvh zh zloo dovr kdyh wkdw _( EB￿’_7 EB￿c wkdw lv wkh
pd{lpdo fuhgleoh surplvh zkhq erwk fdqglgdwhv kdyh jrrg uhsxwdwlrq frlqflghv
zlwk wkh pd{lpdo fuhgleoh surplvh wkdw d fdqglgdwh fdq pdnh zkhq klv rssrqhqw
kdv d edg uhsxwdwlrq1 Zh dovr rewdlq wkdw lq erwk fdvhv wkh pd{lpdo surplvh
ghshqgv rq wkh glvfrxqw idfwru lq d yhu| qdwxudo zd|= zkhq wkh glvfrxqw idfwru
lv yhu| vpdoo/ qr surplvhv duh eholhyhg lq htxloleulxp> iru odujhu ydoxhv ri wkh
glvfrxqw idfwru pruh surplvhv duh eholhyhg lq htxloleulxp/ dqg zkhq wkh glvfrxqw
idfwru lv vx!flhqwo| odujh/ doo surplvhv duh eholhyhg1
Wkxv/ wkh uhvxowv rewdlqhg zlwk wklv dowhuqdwlyh irupdol}dwlrq ri wkh wzr fdq0
glgdwh hohfwrudo frpshwlwlrq duh txdolwdwlyh wkh vdph dv wkh uhvxowv zh irxqg zkhq
zh dvvxphg wkdw wkh fdqglgdwhv* lghdo srlqwv zhuh udqgrpo| ghwhuplqhg dw hdfk
hohfwlrq dqg wkh phgldq yrwhu*v lghdo srlqw zdv ?{hg dw doo hohfwlrqv1
Wkh zhoiduh h>hfwv lq wklv fdvh duh vlplodu wr wkrvh lq wkh suhylrxv vhfwlrq1 Dv lq
wkdw fdvh/ wkh phgldq yrwhu lv vwulfwo| ehwwhu r> zkhq fdqglgdwhv kdyh uhsxwdwlrqv1
Zkhq wkh fdqglgdwhv kdyh olqhdu xwlolw| ixqfwlrqv/ wkh| duh htxdoo| zhoo r> zkhq
erwk ru qhlwkhu kdyh uhsxwdwlrqv> zlwk vwulfwo| frqfdyh xwlolw| ixqfwlrqv/ wkh| zloo
eh ehwwhu r> zkhq erwk kdyh uhsxwdwlrqv wkdq zkhq qhlwkhu grhv1
:1 Glvfxvvlrq
Wkh prgho zh kdyh dqdo|}hg kdv ehhq suhvhqwhg lq lwv vlpsohvw irup lq rughu
wr kljkoljkw wkh idfwruv wkdw d>hfw wkh vhw ri surplvhv wkdw fdqglgdwhv fdq pdnh
wkdw zloo eh fuhgleoh1 Pdq| ri wkh vlpsol?fdwlrqv wkdw zh kdyh pdgh iru hdvh
5;ri h{srvlwlrq fohduo| grq*w d>hfw wkh h{lvwhqfh ri htxloleuld ri wkh vruw dqdo|}hg
deryh1 Zh glvfxvv eulh | vrph ri wkh dvvxpswlrqv1
Frpsohwh lqirupdwlrq= Dv srlqwhg rxw lq wkh lqwurgxfwlrq/ rxu dlp lq wklv
sdshu lv wr lqyhvwljdwh wkh ghwhuplqdqwv dqg frqvhtxhqfhv ri fdqglgdwhv* uhsxwd0
wlrqv iru fuhglelolw|1 Zh gr qrw wdnh wkh srvlwlrq wkdw wudqvplwwlqj lqirupdwlrq lv
qrw dq lpsruwdqw lqjuhglhqw ri fdpsdljq ukhwrulf/ exw kdyh uhvwulfwhg dwwhqwlrq wr
wkh frpsohwh lqirupdwlrq fdvh lq rughu wr irfxv rq wkh lvvxh ri fuhglelolw|1 Vlqfh
wkhuh lv frpsohwh lqirupdwlrq/ wkh srolflhv wkdw duh fkrvhq lq rxu htxloleuld frxog
eh vxvwdlqhg zlwkrxw fdpsdljq surplvhv1 Wkdw lv/ yrwhuv frxog vlpso| yrwh iru
fdqglgdwhv zkr kdyh/ li hohfwhg/ fduulhg rxw wkh srolflhv lghqwl?hg lq rxu htxlole0
ulxp/ zlwk qr frppxqlfdwlrq wdnlqj sodfh1 Hyhq wkrxjk fdpsdljq surplvhv duh
qrw hvvhqwldo iru wkhvh rxwfrphv/ lqwxlwlyho| wkh| zrxog vhhp wr idflolwdwh frrugl0
qdwlrq ryhu zklfk htxloleulxp pljkw dulvh1 H{whqglqj wkh prgho wr wkh fdvh ri
dv|pphwulf lqirupdwlrq zrxog eh ydoxdeoh1 Wkh urohv ri frppxqlfdwlqj lqirupd0
wlrq dqg surplvh0pdnlqj lq fdpsdljq ukhwrulf zloo olnho| eh frqirxqghg/ exw wkh
htxloleuld wkdw dulvh suhvxpdeo| qhfhvvlwdwh fkhds wdon1
Glvfrxqw idfwru= Dv wkh ydoxh ri wkh glvfrxqw idfwru ghfuhdvhv/ wkh ydoxh ri
ixwxuh sd|r>v dovr ghfuhdvhv/ dqg wkhuhiruh uhsxwdwlrq ehfrphv ohvv ydoxdeoh/ dqg
ohvv surplvhv zloo eh fuhgleoh lq htxloleulxp1 Khqfh/ uhsxwdwlrq lv prvw ydoxdeoh
wr fdqglgdwhv wkdw kdyh d kljkhu suredelolw| ri uxqqlqj iru uhhohfwlrq dqg wkdw
kdyh d kljkhu suredelolw| ri zlqqlqj vkrxog wkh| uxq1 Vlqfh uhsxwdwlrq lv pruh
ydoxdeoh wr vxfk fdqglgdwhv/ wkhlu surplvhv duh frqvhtxhqwo| pruh fuhgleoh1
D sduwlfxoduo| lqwhuhvwlqj frqvhtxhqfh ri wkh srlqw lq wkh suhylrxv sdudjudsk lv
wkdw/ doo hovh htxdo/ wzr fdqglgdwh v|vwhpv kdyh dq dgydqwdjh ryhu pxowl0fdqglgdwh
v|vwhpv1 Lq wkh odwwhu/ wkh dyhudjh fdqglgdwh fohduo| kdv orzhu fkdqfh ri ehlqj
hohfwhg lq ixwxuh hohfwlrqv/ dqg khqfh kdv orzhu ydoxh iru pdlqwdlqlqj d uhsxwdwlrq1
Wklv orzhu ydoxh ri uhsxwdwlrq pdnhv ihzhu surplvhv fuhgleoh/ zlwk wkh uhvxow wkdw
wkhuh zloo eh ohvv phgldwlqj h>hfw ri fuhgleoh surplvhv dqg/ khqfh/ lpsohphqwhg
srolflhv zlwk pruh fdqglgdwhv147
Vhtxhqwldo surplvhv= Zh prgho wkh fdqglgdwhv dv pdnlqj surplvhv vlpxowd0
qhrxvo|1 Lw lv zruwk srlqwlqj rxw wkdw wkh htxloleulxp rxwfrphv ri wkh prgho duh
qrw sduwlfxoduo| vhqvlwlyh wr wkh suhflvh vwuxfwxuh ri wkh fdpsdljq ukhwrulf vwdjh1
Lq sduwlfxodu/ zh frxog kdyh kdg wkh fdqglgdwhv pdnh wkhlu fdpsdljq surplvhv
vhtxhqwldoo|/ zlwk hlwkhu wkh fdqglgdwh forvhu wr wkh phgldq yrwhu ru klv rssrqhqw
pdnlqj d surplvh ?uvw1 Ixuwkhu/ zh frxog kdyh doorzhg wkh fdqglgdwhv wr pdnh
d vhtxhqfh ri surplvhv sulru wr dq| vlqjoh hohfwlrq/ dqg wkh uhvxow zrxog eh wkh
47Zh wkdqn Deklmlw Edqhumhh iru wklv revhuydwlrq1
5<vdph1
Lghrorjlfdo fdqglgdwhv= Krz grhv lqwhqvlw| ri fdqglgdwhv* lghrorj| d>hfw wkh
fuhglelolw| ri wkh fdqglgdwhvB Rxu uhvxowv deryh dvvxphg wkdw wkh fdqglgdwhv* lghdo
srlqwv zhuh xqlirupo| glvwulexwhg rq wkh xqlw lqwhuydo1 Lpdjlqh lqvwhdg hqylurq0
p h q w vl qz k l f kw k h u hl vp r u hs r o d u l } d w l r qe h w z h h qw k hf d q g l g d w h vd vf d s w x u h ge |
glvwulexwlrqv ri lghdo srlqwv wkdw sxw juhdwhu zhljkw rq srlqwv ixuwkhu iurp wkh
phgldq yrwhu1 Wkh sdudphwhu _ phdvxuhg wkh pdjqlwxgh ri fdqglgdwhv* fuhglelolw|
lq vhfwlrq 7 deryh> zh duh lqwhuhvwhg lq zkhwkhu wklv sdudphwhu zrxog lqfuhdvh ru
ghfuhdvh zkhq wkhuh lv juhdwhu srodul}dwlrq dv ghvfulehg deryh1
Vxssrvh zh v|pphwulfdoo| fkdqjh wkh glvwulexwlrqv ri wkh fdqglgdwhv* lghdo
srlqwv/ sxwwlqj juhdwhu zhljkw rq srlqwv ixuwkhu iurp wkh phgldq yrwhu dqg ohvv rq
srlqwv qhduhu1 Dv ehiruh/ lw zloo vwloo eh wkh fdvh wkdw d fdqglgdwh lv pruh olnho| wr
zlq dq hohfwlrq zkhq klv uhsxwdwlrq lv lqwdfw wkdq zkhq kh kdv orvw klv uhsxwdwlrq1
Wkh fdqglgdwh zkrvh uhsxwdwlrq lv lqwdfw ehqh?wv iurp wklv1 Vrphwlphv wkdw
ehqh?w zloo frph derxw zkhq wkh fdqglgdwhv lghdo srlqwv duh uhodwlyho| forvh wr
wkh phgldq yrwhu*v/ dqg vrphwlphv zkhq wkh| duh iduwkhu dzd| iurp wkh phgldq
yrwhu1 Wkh pdjqlwxgh ri wkh ehqh?w ri wkh uhsxwdwlrq zloo eh juhdwhu zkhq wkh
lghdo srlqwv duh ixuwkhu dzd|/ vlpso| ehfdxvh wkh glvwdqfh ehwzhhq wkh lghdo srlqwv
lv odujhu lq wklv fdvh1 Exw wkhq wkh h>hfw ri dq lqfuhdvh lq lghrorjlfdo lqwhqvlw|
lv wr sxw juhdwhu suredelolw| rq wkrvh fdvhv zkhuh wkh ehqh?w lv odujhu/ khqfh wkh
ydoxh ri kdylqj d uhsxwdwlrq lv juhdwhu zlwk wkh lqfuhdvh1
Wkh lqfuhdvhg ydoxh ri kdylqj d uhsxwdwlrq zkhq wkhuh lv juhdwhu lghrorjlfdo
lqwhqvlw| wudqvodwhv lqwr dq lqfuhdvh lq wkh srwhqwldo fuhglelolw|1 Qrw doo surplvhv
duh w|slfdoo| eholhyhg e| yrwhuv> zkdw wkh| zloo +fdq, eholhyh lv olplwhg e| zkdw wkh
fdqglgdwh kdv wr orvh e| uhqhjlqj diwhu ehlqj hohfwhg1 Dq|wklqj wkdw lqfuhdvhv wkh
ydoxh ri pdlqwdlqlqj rqh*v uhsxwdwlrq lqfuhdvhv wkh orvv wr wkh fdqglgdwh vkrxog
kh uhqhjh/ dqg frqvhtxhqwo|/ lqfuhdvhv wkh pdjqlwxgh ri wkh surplvhv wkdw kh zloo
kdyh dq lqfhqwlyh wr nhhs1
V|pphwulf xqfhuwdlqw|= Vxssrvh wkdw ehwzhhq wkh yrwlqj vwdjh dqg wkh r!fh
vwdjh wkh srolf| suhihuhqfhv ri wkh zlqqhu vx>hu d vkrfn wkdw fkdqjhv wkh fdq0
glgdwh*v lghdo srlqw zlwk vrph srvlwlyh suredelolw|1 Lq wkh fdvh dqdo|}hg lq wkh
suhylrxv vhfwlrq/ doo surplvhv pdgh e| d fdqglgdwh gxulqj wkh fdpsdljq zhuh ixo0
?oohg lq htxloleulxp1 Dgglqj xqfhuwdlqw| derxw wkh fdqglgdwhv* suhihuhqfhv dowhuv
wklv= zh zloo wkhq kdyh wkdw vrph surplvhv wkdw duh eholhyhg lq htxloleulxp zloo
qrw eh ixo?oohg1 Ixuwkhupruh/ odujhu suredelolw| ri vkrfnv rq fdqglgdwhv* suhihu0
hqfhv vkrxog dovr lpso| d orzhu ixwxuh h{shfwhg ydoxh iurp pdlqwdlqlqj d jrrg
uhsxwdwlrq +vlqfh zlwk srvlwlyh suredelolw| lw zloo eh orvw lq dq| fdvh,/ wkxv d orzhu
63ydoxh ri uhsxwdwlrq +orzhu frvw ri uhqhjlqj,/ dqg wkhuhiruh lq htxloleulxp zh zloo
rewdlq d vpdoohu _ G i h z h us u r p l v h vz l o oe hf u h g l e o h 1
Sxqlvkphqw= Zh kdyh dvvxphg wkdw yrwhuv* sxqlvkphqw ri fdqglgdwhv zkr
uhqhjh lv h{wuhph= diwhu d fdqglgdwh uhqhjhv rqfh yrwhuv nhhs wkh sxqlvkphqw
ri qrw eholhylqj dq| ri klv surplvhv iru doo ixwxuh hohfwlrqv1 Wkhuh duh rwkhu
htxloleuld lq zklfk yrwhuv* sxqlvkphqw lv ohvv h{wuhph1 Zh frxog wklqn wkdw diwhu
d fdqglgdwh uhqhjhv rqfh/ yrwhuv dsso| wkh vdph sxqlvkphqw wr wkh fdqglgdwh iru d
?qlwh qxpehu ri shulrgv/ dqg eholhyh klv lqfhqwlyh frpsdwleoh surplvhv diwhuzdugv1
Vlqfh wkh ixwxuh h{shfwhg sd|r>v li kh uhqhjhv zloo eh kljkhu lq htxloleulxp zh
zloo rewdlq d orzhu ydoxh iru pdlqwdlqlqj uhsxwdwlrq/ dqg wkhuhiru d vpdoohu _c wkdw
lv/ ihzhu surplvhv zloo eh fuhgleoh1
Zh fdq dovr wklqn ri htxloleuld lq zklfk yrwhuv sxqlvk fdqglgdwhv zkr uhqhjh
e| 3vkulqnlqj4 wkh vhw ri surplvhv wkh| eholhyh1 Wkh h>hfw lq wklv fdvh zloo dovr
eh kljkhu h{shfwhg sd|r>v iroorzlqj uhqhjlqj/ dqg dv ehiruh lw lpsolhv wkdw ohvv
surplvhv zloo eh eholhyhg lq htxloleulxp1
;1 Uhihuhqfhv
Dohvlqd/ D1 +4<;;, 3Fuhglelolw| dqg srolf| frqyhujhqfh lq d wzr0sduw| v|vwhp zlwk
udwlrqdo yrwhuv4 Dphulfdq Hfrqrplf Uhylhz/ :;=:<90;391
Dudjrqhv/ H1 dqg D1 Srvwohzdlwh +5333, 3Fdpsdljq Ukhwrulf= d ohduqlqj
prgho4 zrun lq surjuhvv1
Edqnv/ M1 +4<<3, 3D Prgho ri Hohfwrudo Frpshwlwlrq zlwk Lqfrpsohwh Lqiru0
pdwlrq4 Mrxuqdo ri Hfrqrplf Wkhru| 83= 63<06581
Edqnv/ M1 +5333, dqg M1 Gxjjdq/ 3D pxowlglphqvlrqdo Prgho ri Uhshdwhg
Hohfwlrqv/4 plphr1
Eduur/ U1 +4<;6, 3Wkh Frqwuro ri Srolwlfldqv= Dq Hfrqrplf Prgho4 Sxeolf
Fkrlfh 47=4<0751
Gl{lw/ D1/ J1 Jurvvpdq dqg I1 Jxo +5333, 3Wkh G|qdplfv ri Srolwlfdo Frp0
surplvh4 Mrxuqdo ri Srolwlfdo Hfrqrp| 43;= 864089;1
Grzqv/ D1 +4<8:, Dq Hfrqrplf Wkhru| ri Ghprfudf|/Q h z\ r u n =K d u s h ud q g
Urz1
Ihuhmrkq/ M1 +4<;9, 3Lqfxpehqw Shuirupdqfh dqg Hohfwrudo Frqwuro4 Sxeolf
Fkrlfh/ 83=80581
Kduulqjwrq/ M1H1 +4<<5, 3W k hU h y h o d w l r qr iL q i r u p d w l r qw k u r x j kw k hH o h f w r u d o
Surfhvv= Dq H{sorudwru| Dqdo|vlv/4 Hfrqrplfv dqg Srolwlfv 7= 58805:81
64Zlwwpdq/ G1 +4<<3, 3Vsdwldo Vwudwhjlhv zkhq Fdqglgdwhv kdyh Srolf| Suhi0
huhqfhv4 lq Uhdglqjv lq wkh Vsdwldo Wkhru| ri Yrwlqj/ M1 Hqhorz dqg P1 Klqlfk





L wins, policy is xL
R wins, policy is xR





L wins, policy is xL
L wins, policy is -xR
Figure 2: Only L has good reputation.















L wins, policy is xL
L wins, policy is -xR+d
Figure 4: Both have good reputation.
R wins, policy is -xL-d
-d
d
L wins, policy is 0
R wins, policy is 0



















Large d Small d1
CD(d;d)
dD d








Large d Small d
d=2/3
d=4/5
Figure 8: Random median voter.
               Only L has good reputation.
dS(4/5)=1 dS(2/3)=0
CS(d;d),d CS(d;d),d
dS 1
d d
2/3<d<4/5